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PREFACE TO VoL. V. 




S INCE the publication of the Preface to the third Volume of 
this work very little has transpired which seems to call for 
any prefatory explanations. During the compilation of the 
present volume, however, the Government of India were enabled 
to procure the services of Dr. W. R. Clark, of the Indian Medical 
Service, as a third collaborateur. The articles written by Dr. 
Clark 'will be found distributed tbrougb tbe present as also in tbe 
subsequent volumes, and the same rule as pursued in th'e case of 
Mr. Duthie and Dr. Murray will be observed to have been followed 
with Dr. Clark, namely, to -give the contributor’s name in the top 
right hand corner of each page. The Editor thinks it would be 
quite superfluous in him to attempt to eulogise the high merits of 
the' gentlemen who have been associated \vith him. Their labours 
will appeal more forcibly to the reader than would any words of 
commendation. It need only be added, therefore, that the conti- 
nued courteous and considerate toleration of his collaborateurs, in 
all matters of detail, has reduced the Edit'^r’s supervision to one 

of mutual consultation. the ground and growing to I 
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LINUM 

trigynum. 


LINUM, Zititt. ; Gen. PL, I., 242. 

Linum mysorense, Heyne; FL Br.Ind., I., 411 ; Ltneje. 

Syn. — L. HUMiLE, Heyne. 

References. — Atlinson, Him. Dist.,3o6; Dais. & Gibs., Bomb. FI., 16; 
Gnsctteers : — Mysore and Coorg, /., s6; Bombay {Kanara District), XV., 
428. 

Habitat. — An annual herb with a corytnbosely branched, slender, glabrous 
stem : found on the exposed hills of the Western Peninsula from the Konkart 
and the Deccan to the Nilghiri hills. Also on the Western Himalaya 
at Garlnvil beta een 3,000 and 5,000 feet, distributed to Ceylon at altitudes 
of 4,000 to 5,000 feet. 


L. strictum, Linn,,' FI. Br. Jnd., 411. 

Vem. — Basant, bab-basant, Pb. 

Habitat. — A small, herbaceous plant with yellow flowers, found on the 
Panjdb hills and in Tibet (at an altitude of 10,000 feet); cultivated in Afghdn- 
istan. 


Oil. — Griffith says it is grown in Afghanistan on account of its oil-yie''’ 
ing SEED, not for flax. The oil very probably does not differ essentLny 
from ordinary linseed oil. 

L, perenne, Linn . ,« FI. Br. Ind., I., 41 T. 

Reference.— Pb. PI., so. 


Habitat. — A perennial herb, branching from the ground and growing- to 
a height of from t to 3 feet ; found in Western Tibet and Lahoul at alti- 
tudes of g,ooo to 13,000 feet. 

Oil.— Stewart suggests that this may be the plant which afforded 
the Wild linseed of Spiti which many years ago was sent to the Agri.-Horf 
cultural Society' of India. Aitchison, in his Lahoul, its Flora and 
table Products, mentions this plant, but states that the people are ignorarcd 
Its fibre, and, when speaking of oils, he says none are used, excepted.” 
prepare from species of Impatiens, and that even that oil is only' erhas a 
to polish drinking Cups. No plants, Aitchison adds, are cultivatpfi.o’i hills 
as sources of oil. Ghi, or clarified butter, is the only substntl is, 
lighting^ purposes. Thus these wild hill people appear to b^s fa;ctis the 
of the oil and fibre of their indigenous Linum. - Alps, the 

L. trigynum, Jioxb. ; see Reinwardtia trigyna, Plancthor beyond the 
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Linum usitatissimum, Linn.; FI. Br. Ini., 410. 

Linum, Latin; Lin, Fr.; Lino, It. & Spanish; Linho, Port.; 
Fluchs, Germ.; Vlas, Dutch. 

Syn, — L. TRiNERvruM, Roth. 

Vern. — Alsi, tisl, HiNV.; Tisi, masind (=smooth), Beng,; Tisi, chikna, 
BehArj Pesu, Urivaj Bijri (Banda), N -W. P.; Tisi, ahi, Kumaon; 
Jfenn, alish, Kashmir; Alish, tisi, alsi, Pb.j Zighir, Kashghar; Aldsi, 
javasa, javas. Bomb.; Alshi, Guz. ; Alsht, javas, Dec.; Alshi-virai, 
Tam.; Atasi, tdlti siilu, viadan-ginjalu, Tel.; Alshi, alashl, Kanj 
Cheru-chann-vittinte-vilta, Malay.; Atasi, aitma,inalika, san, masrind 
or inasina, vtasuita (ksliauma, according to Mason’s Burma), uma 
(according to Sir W. Jones, Sans. ; Ziggar, Turki; Kattdn {or basrut- 
kattdn), Arab.; Zaghu, eaghir, kutan [or tulhmc-katdn), Pers. 

Note. — It has been found impossible to separate the names given to the 
plant, the fibre, the seed, or the oil : they are, therefore, all included to- 
gether in the above enumeration. 

References. — Roxb., FI. Ind., Ed. C.B.C., 277/ Dais. & Gibs., Bomb. 
b'L, Supp., 16 ; Stewart, Pb. PI., 2! ; DC. Origin Cult. PL, 119 ; Elliot, 
Flora Andhr., ij, 123 ; Mason, Burma and Its People, Si7 ; Sir IV. 
Stones, Treat. PI. Ind., to; ; Planchon, Hooker's Jour, of Botany, Vol. 
Vll., 165, published 1S4S/ Grierson, Peasant Life, 246; Carey, Asiatic 
. Researches, X., 15 ; Pharm. Ind., 37 Dymock, Warden, & Hooper, Phar- 

niacog. Ind., I., 239 ! Ainslie, Mat. hid,, J.,196, 612; O'Shaiighnessy, 
Beng. Dispens., 213 ; V, C, Duii, Mat, Med. Hind,, 292 ; Dymock, Mat. 
Med. W. Ind., 2nd Ed., 116 ; Pluck & Hanb. Pharm. ; Fleming, Med. 
PI, and Drugs, as in As. Res., Vol. XI,, J70 ; Bent, & Trim., Med, PI , 
39; S, Arjun, Bomb. Drills, 27; Murray, PI. and Drugs, Sind, p3,* 
Irvine, Mat. Med,, Patna, 116; Butler, Med. Top, Oudit, 32; Ran- 
kine, Med. Top. of Sarem, 15 ; Year Book, Pharm., 1874, 268, 623; 
Moodeen Sheriff, Mat. Med. S. Ind, (proof seen by the writer), 69 ; Baden 
Poviell, Pb. Pr., 420, 496-500; Atkinson, Him. Dist,, 306, 740-771; 
Drury, U. PI.. 278; Duthie & Fuller, Field and Garden Crops, 40 42 ; 
Lisboa, U. PI. Bomb., 215, 23l ; Birdviood, Bomb. Pr., t6, 280, 3l6; 
Royle, 111. Him. Bot., 82; Christy. Com. PI. and Drugs, VI., 10 ; Royle, 
Fib. PL, 135 232; Liotard, Paper-making Mat., IS, 17, 24; Spans, 
Encyclop., 964-978, 1393.4, 2024; Balfour, Cyclop,, I., li27 ; II. 7^91 
Smith, Die., 178, 247 ; Ure, Die, Indus., Arts, and Manu., II., 326, 
37 5, also S76-S79 ; Kero Off. Guide to the M us, of Ec. Bot., 22 ; Simmonds, 
Trap. Agri., 899; Linschoten, Voyage to East Indies, I, 80; Gazet- 
teers; — Mysore & Coorg, I., $8; Bombay, IV., s3 ; XII., 132; XVII., 
270 ; C. P., 327 ; N.-W. P., I., 79 ; H., 159 ; III., 225 ; IV., Ixtx ; Panjab, 
Hoshiarpur,9l ; Gujrdt,78, 79; Gujranroalla, s3 ; Sialkot, 76 ; Hunter's 
Orissa, II., App., IS ;Indian Forester, IX., 2T4s Settle. Repts. : — Chanda, 
81, 96; Guirat, vxxix.i Banda, 50 ; Azamgarh, 123; Bareilly, Sz; 
Lahore, 9; Baitool, 77; Kdngra, 24 ; Allahabad, 3i ; Hoshungabad, 276, 
277,288; Nagpur, 273; Nursingpore, S2 ; Nimdr, 19S ; Kumaon, App., 
34; Wardhd, 68; Madras, Man. of Admit., I., 288; Administration 
Repts.; — Bengal, t8S2-83, 17; Quarterly Journals of Agriculture, Y., 
467 ; VI., 101, 449: X., 37; XI., 314. 


Habitat. — An annual herbaceous pi ant cultivated throughout the plains 
of India and up to altitudes of 6,000 feet above the sea. 

HISTORY.' 

The history of both Flax and Linseed may be treated conjointly, 
to the Jndia^ of the present day, linseed alone is of commercial 
'tance. FlUckiger & Hanbury give a brief but interesting sketch of 
"t. " The history of flax, its textile fibre and seed,” these authors 
itimately connected with that of human civilization. The whole 
averting the plant into fibre, fit for weaving into cloth, is fre- 
■■d on the wall paintings of the Egy’ptian tombs. The grave- 
,ld Egj'ptians were made of flax, and the uses of the fibre in 
traced backi according to Unger, as far as the twenty-third 
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centuryB.C. The old literature of the Hebrews and Greeks contains frequent HISTORY, 
reference to tissues of flax ; and fabrics woven of flax have actually been 
, discovered, together with fruits and seeds of the plant, in the remains of the 
"ancient pile-dwellings bordering the lakes of Switzerland.” _ 

“ The seed in ancient times played an important part in the alimenta- 
tion of man. Amongthe Greeks. Aleman in the seventh century^ B.C., and 
the historian Thucydides, and among the Romans, Pliny, mention linseed 
as employed for human food. The roasted seed is still eaten by_ the Abys- 
sinians.” (Conf. with remarks below regarding its being eaten in India.) 

"Theophrastus expressly alludes to the mucilaginous and oily properti es 
of the seed. Pliny and Dioscorides were acquainted with its medicinal 
application, both external and internal.” 

" The propagation of flax in Northern Europe as of so many other useful 
plants, was promoted by Charlemagne. It seems to have reached Sweden 
and Norway before the 12th century.” 

The above passages have been taken from the Pharmacographia, a 
learned work which appeared subsequent to DeCandolle’s historic sketch 
of Linum {Geogr. Bot. Rais-, 833). These two works have brought together, 
in fact, all that can be said regarding the history of flax and linseed. It 
may not, therefore, be out of place to give here some of DeCandolle’s more 
recent observations {OHgin. Cult. PL) t "The first important work on 
this subject,” he writes, “ was by Planchon in 1848. That botanist clearly 
showed the difference between Linum usitatissimum, L. humile, and L. 
angustifolium, which were little known. Afterwards Heer, when making 
profound researches into ancient cultivation, went again into the characters 
indicated, and by adding the study of two intermediate forms, as well as 
the comparison of a great number of specimens, he arrived at the conclusion 
that there was a single species, composed of several slightly different forms.” 
Commenting on Heer’s definitions of these forms DeCandoile adds : — " It 
may be seen how easily one form passes into another. The quality of 
annual, biennial, or perennial, which Heer suspected to be uncertain, is 
vague, especially for angustifolium 5 Loret, who has observed the flax in 
the neighbourhood of Montpellier, says: — ‘In very hot countries it is 
nearly always an annual, and this is the case in Sicily according to 
Eussone ; with us it is annual, biennial, or perennial according to the nature 
of the soil in w'hich it grows ; and this may be ascertained by observing it 
on the shore, notably at Maguelone. Then it may be seen that along the 
borders of trodden paths it lasts longer than on sand, w'here the sun soon 
dries up the roots, and the acidity of soil prevents the plant from enduring 
more than a year.’ ” It may, in fact, be accepted that Heer established 
L. usitatissimum as a cultivated race derived from L. angustifolium. The 
annual flax (L. usitatissimum) of which there are two special forms, ■otrr., a 
vulg^are and 13 humile, has not been found, with absolute certainty, in a wild 
state. It is the cultivated form met with in the greater part of India, while 
variety (3 extends into Persia. Boissier mentions a specimen collected by 
Kotschy at “ Shiraz in Persia, r"^he foot of the mountain called Sabst 
Buchom.” "This is perhaps a st adds DeCandoile, " fa^' removed 
from cultivation ; but I cannot gn satisfactory information on/'riis head.” 

" Linum angustifolium, wh' \ ‘dly differs from the prec^'-^ng, has a 
well-defined and rather^'' jrfi It grows wild, espec/.^oy on hills 
throughout the regimy-' the\ fediterranean forms the/^ltre, that is, 
in the p • ipJra, in Morocco, Algeria, andOjs far as the ' 

Cyrenaic', 1 ^ -ope as far as England, the Alps, and-the 

Balkan Ai Asia from the south of the Caucasus to 

Lebanon anu uo not find it intthe Crimea, nor beyond the 

Caspian Sea.” V 
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HISTORY. Having thus reviewed the botanic evidence DeCandolle turns to the 

philologic : “ The widely different commercial names indicate likewise an 
ancient cultivation or long use in different countries. The Keltic name tin, 
and Greco-Latin linon or linum, have no analogy with the Hebrew pischta 
nor with the Sanskrit names ooma, atasi, utasi. The varying etymology 
of the names, the antiquity of cultivation in Egypt, in Europe, and in 
the north of India, the circumstance that in the latter country flax is culti- 
vated for the yield of oil alone, lead me to believe that two or three species 
of different origin, confounded by most authors under the name of Linum 
usitatissimum, were formerlj' cultivated in different countries, without imita- 
tion or communication the one with the other. I am very doubtful whether 
the species cultivated by the ancient Egyptians was the species indigenous 
in Russia and in Siberia.” These were DeCandoHe’s remarks in his earlier 
work, and they were abundantly confirmed by subsequent research, for, in 
his Origin of Cultivated Plants, he continues : “ My conjectures were con- 
firmed ten years later b}' a very curious discovery made by Oswald Heer.” 
DeCandolle then goes on to describe Heer’s discovery, which has already 
been indicated by the above remarks regarding the discovery of the fruits 
of L, angustifolium in the lake-dwellings of Ea.stern Switzerland, denoting 
an acquaintance with Linum at a time when stone implements were being 
used. L. angustifolium is wild south of the Alps. The interest in Heer’s 
discovery was confirmed by his finding also the seeds of Svlene cretica, 
a plant foreign to Switzerland but abundant in italy in flax fields. Hence 
Heer concluded that the Swiss lake-dwellers imported the seeds of their 
flax from Italy. The same form of flax has also been recognised in the 
peat-mosses of Lagozza in Lombardy. The prehistoric people of that 
region were, like the Swiss, lake-dwellers ignorant of hemp, and used 
stone implements, but possessed the same cereals and ate like them the 
acorns of Qurcus robur, •ear. sessiliflora. There was thus, DeCandolle 
adds, a civilization on both sides of the Alps in which L. angpistifolium was 
used — a civilization probably anterior to the Aryan advent in Europe. 
This idea is confirmed, DeCandolle thinks, by philological considerations. 
The word lin, llin, linti, linon, linum, hin, Ian, exists in all the European 
languages of Aryan origin of the centre and south of^ Europe, but as it is not 
common to the Aryan languages of India, the cultivation of flax most prob- 
ably took its origin with the Western Aryans, and before their arrival in 
Europe. “The namejderhs or flax of the Teutonic languages comes from 
the old German fahs. There are also special names in the north-uest of 
Europe — pellawa, niiviyta, in Finnish ; hor, harr, hoy, in Danish ; hor and 
to7te in ancient Gothic. Haar exists in the German of Salzburg. This 
word may be in th(\ordinary sense of the German for thread or hair, as the 
name li may beconfiected with the same root as ligare, to bind, and as hor, 
in the plural horvar, iXconnccted by philologists with hnrva, the German 
root iorflnehs; but it is^nevcrlheless, a fact that in Scandinardan countries 
and in "Finland , terms have been used which differ from those employed 
throughout the south of Europe. This variety shows the antiquity of the 
cultivation, and agrees with the fact that the lake-dwellers of Switzerland 
and Italy cultivated a specicsof flax before the first invasion of the Aryans.” 
" It is not known precisely at what epoch the cultivation of the annuarilax in 
Italy took the place of that of the perennial, Linum angustifolium, but it must 
been before the Christian era ; for Latin authors speak of a well-cstab- 
I itshcd cultivation, and Pliny says that the flax was sown in spring and 
j rooted up in the summer.” If it h.ad been the perennial crop, the plant 
j would have been cut so as to lc.ave the roots in the ground. In a like man- 
I ncr the annual flax must have been grow-n in ancient Egyiit, as it is .at the 
present time since the old paintings shew it being uprooted. “ Now* it is 
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known,” continues DeCandolle, “that the Kgyplians of the first dynasties 
before Cheops belonged to apfoto-scmitic race, which carhe into Eg^-pt by the 
Isthmus of bue/. Flax has been found in a tomb of andent Chaldea prior 
to the existence of Babylon, and its use in this region is lost in the most re- 
mote antiquity Thus the first Egj'ptians, of white race, may have imported 
the cultivation of flax, or their immediate successors may have received it 
from Asia before the epoch of the Phoenician colonies in Greece, and before 
direct communication was established between Greece and Egypt under the 
fourteenth dynasty, 

“ A very early introduction of the plant into Egypt from Asia does not 
prevent us from admitting that it yvas at different tinfies taken from the east ‘ 
to the nest at a later epodi than that of the first Egj-ptian dynasties. Thus 
the western Aryans and the Phoenicians may have introdticM into_ Europe 
a flax more advantageous than L. augustifoHum, during the period from 
2,500 to 1,200 years l^forc our era.” 

•' The sum of the facts and probabilities, ” concludes DeCandolle, “appear 
to me to lead to the following statements yvhich maj’ be accepted until they 
are modified by further discoveries : — 

“ I. Linum angustifoHum, usuall}' perennial, rarely biennial or annual, 
which is found wild from the Canary Isles to Palestine and the Caucasus, 
yyas cutivated in Switzerland and the north of Italy by peoples more ancient 
than the conquerors of the Ar3.an race. Its cultivation was replaced bj that 
of the annual fl.ax. 

“2. Theannu.al flax (L. usitatissimum), cultivated for at least four thou- 
sand or R\c thousand years in Mesopotamia, Assyria, and Egypt, \vas,and 
still is, wild in the districts included bclyveen the Persian Gulf,' the Caspian 
Se.a, and the Black Sea. 

*' 3. This annual flax appears to have been introduced into the north of 
Europe by' the Finns (of Turanian race), afterwards into the rest of Europe 
by the western Aryans, and perhaps here and there by the Phcenicians ; 
l.aslly into Hindustan by' the eastern Aryans, after their separation from the 
European Aryans. 

“4. These tyvo principal forms or conditions of flav exist in ailtlvation, 
and have prob.nbly becni*'ild in their modem .areas for the last five thou- 
sand ye.ars at least. It is not possible to guess at their previous condition. 
Their transitions and varieties are so numerous that they may be considered 
as one species comprising ty\o or three hereditary varieties, yvhich are each 
again divided into subvarieties.” 

Very little information of a historical character can be given regarding 
flax in India. The subject has not been carefully gone into, but fromyvhat 
lias been written it would appear that the Mu'hamm.adans have always 
giy cn more attention to it than the Hindus. According to most writers 
certain S.anskrit names, which occur in some of the carl v works, are assigned 
to it. If, for example, the Kshanind garments, alludecf to in the Rdmdy'ana 
and hlahdbharata, be accepted, as having been made, as many writers 
mainmin, of Kslnima or Ksttmd, i.e., linen — synony'ms Umd, Ha'tmavati, 
Afast and then the fibre must have be'en well known to the | 

Sanskrit speaking people from y ery ancient times. But there is some) 
doubt on this point Kshnuma, the name which of all others would carry 
the Asi.ntic knowledge in linen furthest back, is by some writers supposed 
to denote silk: indeed, its rcsembl.mce to Ckumd, the Chinese for grass-cloth, 
-Ji.ns been even suggested as worthy^ of consideration. In the Institutes of 
hlanu, mantles of woven Kshtimd are those directed to be worn by theolo- 
*gic.al students of the milit.iry class. Commenting on this subject Mr. 

■ Hem Chunder Kerr {Cultivation of, and Trade in, futc,p. ii)s&vs “ So 
recently as 300 years ago Kavi Kankana, in the Bengali Chandt, do- 
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HISTORY. scribed a female punished by being obliged to dress in Kshauma cloth and 
to tend goats.” “ In this instance/’ adds Mr. Kerr, “the cloth obviously 
was a coarse or sack cloth. In the Puranas references to the Kshauma 
cloth are frequent, but do not indicate its nature or character. In the 
Aufi-Ahban a linen cap is desertbed as part of the dress of a Brahma- 
chdri (Vol. II., p. 4.83). Anyhow it is abundantly evident that, as in other 
parts of the world, so in India, the true flax was known and manufactured 
from very early times, but that within the last two hundred years it has 
entirely lost its ground ; and in Bengal, in the present day, a man would 
be laughed at who would say to the cultivators that the stalks of their 
well-known iisi are rich in fibre, and could by proper management yield 
a valuable fibre.” The writer has failed to find the passage, given above 
. by Mr. Kerr, in Gladwin’s or Blochmann’s translations of the Atn-i-Alhari, 

nor has he come across, in that most valuable work, any other passage that 
alludes to flax or linen. Linseed is, however, mentioned in the rabi harvest 
crops of Agra, Allahabad, Oudh, Delhi, Lahore, Multan, and Malwa, so 
that one might be disposed to think the oil had been as well known in 1590 
(date of the Ain-i-Akharl) as at the present day. Linschoten, who visited 
India in the sixteenth century, mentions by name a fibre found in Ceylon 
which his translators have rendered flax, but he says nothing of flax or 
linseed in India. Tavernier is silent as to flax and linseed, though he de- 
scribes the field-crops over a part of India that he certainly could not have 
crossed without noting the abundance of this crop, had it been as at the 
present day, of primary importance. Linschoten was one of the most re- 
markable travellers who ever visited India and the East. While speaking 
of China he says*. “ In China there is much Flax and Cotton, and so 
good and cheap that it is almost incredible.” But may not the flax 
there mentioned have been China-grass, chuma ? To the people of 
India edible oils only are of importance, and probably the ndn-edible ones 
were never more so than at present. Before the foreign demand, there- 
fore, it seems highly probable that Linseed was of little or no value to 
them. Added to all this it is certainly significant that neither Rheede nor 
Rumphius describe any species of Linum as seen by them in India, and that 
even Burmann is silent on the subject, thougl||his Flora indtea appeared 
so late as 1768. 

The first detailed article, in fact, on the subject of flax which the 
writer has been able to consult, is that written by the late Revd. W. Carey, 
which appeared early in the present century. The correspondence of the 
Hon’ble the East India Company is of course dated a few years earlier, and 
Roxburgh wrote of it much about the same period as CJarey. The flax 
or linseed plant, though very probably grown by the people of India 
long anterior to the date of Carey’s paper, had apparently lost the im- 
portance once attached to it by the Muhammadan rulers. It would seem 
to owe its present value in Asiatic agriculture like tea, coffee, jute, wheat, 
cotton, &c., &c., to European influence and commerce. Ainslie in 1826 
wrote of it: "There is a great deal of flax now^ cultivated in many 
parts of Upper India, and especially in Bengal, for making oil, and of 
it has also become an object in the lower provinces.” Thus 
Ainslie_ viewed it as a modern agricultural crop, U. C. Dutt gives it its 
Sanskrit and Bengali names, but makes no mention of its properties 
having been known to the Sanskrit physicians. Even a stronger proof 
^ linseed industry may be drawn from 
Mttburns Oriental Commerce. The first edition of that work appeared 
in 1813, but neither flax nor linseed are even mentioned in it by name. In 
the second edition, 1825 (issued by Mr. T. Thornton), it is stated, 
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“ Flax is very generally cultivated in Bengal and Behar for the oil which 
is obtained from the seeds, the stalks being rejected as useless.” It may 
be here added that Dr. Buchanan-Hamilton’s silence on the subject of 
flax or linseed is also very significant and strongly confirmatory' of the 
suggestion here ollcred, that in India down to about the year 1830, neither 
of these substances were of commercial importance, and, in fact, could 
hardly be said to have been Indian agricultural products. 

Bucfianan'Hamilton,in his account of the Kingdom of Mepil, deals with 
the crops grown thcre'in his time (1S19), but makes no inention of Linseed. 
And what is even more remarkable he is silent on that subject, in his 
Statistical Account of Dinajpur, in Behar and also in his Journey through 
Mysore. The writer has repeatedly urged, in this work, that the mere 
existence of Sanskrit names, which by present universal admission allude 
to a certain plant, should not unresen'edly. be accepted, as DeCandoIle 
very' frequently does, to prove anrfent cultivation in India. The names 
may be, as is doubtless frequently the case, comparatively modern^ adap- 
tations, or they' may denote, on the part of the early Sanskrit writers, a 
knowledge, or survival of a knowledge, that dates prior to their invasion of 
India. 

Boyle informs us that the first record of the exportation of Linseed from 
India occurs in 1832, when a Mr. Hodgkinson sent from Calcutta ten 
bushels. In tS6o-6t the exports from India were 550,700 cwt., valued at 
Rh25)57.79”} 'tnS8o-8i 5,997,172 cwt., valued at R3, 69, Si, 265; and last 
year (1888-89) they were 8,461, 374_ cwt., valued at R5, 05,79, 221. Com- 
menting on the Linseed trade of India, Mr. J. E. O’OonOr points out that, 
in 1884-85, the figures of the export trade of Linseed during the five pre- 
vious years showed an increase from 5,997,172 cwt. in 1880-81 to 8,746,596 
cwt. in 1884-85, or nearly 46 per cent. In the succeeding year the exports 
reached their highest recorded extent, namely, 9,510,139 cwt. A diversion 
of the trade (Mr. O’Conor pointed out) from Calcutta to Bombay was 
striking- In 1880-81 Calcutta exported 4,065,341 cwt., and Bombay only 
1,925,524 cwt.; whereas in 1884-85 they exported 3, 757 ,01 8 cwt. and 
4,989,578 cwt. respectively. This apparent migration does not, however, 
appear to havebeen maintained. Since last year (1888-89) Calcutta exported 
5,659,492, and Bombay' 2,797,246 cwt. For further particulars regarding 
the trade in linseed, the reader is referred to the section below which deals 
Mieclally with that subject. (Con/, with the concluding paragraph of 
Trade.) 

Froperiw and Uies. 

Fibre. — The bast fibres of the stems yield Flax which when bleached 
is known as Linen. 

Oil. — The OIL — LiNsrcn — is extensively used in the manufacture of 
paint, printing-ink, floor-cloth, artificial India rubber, oil varnish, and soft 
soap. The seed is nearly ahvays adulterated, pure Linseed oil being in 
India almost unknown. Ip Russia it is adulterated with hemp seed, and in 
India being grown as a mixed crop with rape, it is rarely If ever pure. 
The OiL-CAKB is also an important article of trade and is both exported 
and sold in India as cattle food. 

Medicine, — Linseed is used for poultices. It is also taken internally 
in bronebiaf afTections, diarrhcca, &c. Linseed oil is aperient, but is only 
rarely administered internally. It is chiefly employed in the preparation 
of liniment tor bums. It has been thought unnecessary to de.al with all the 
minor uses of so well known a substance as Linseed oil. The reader is 
referred to the Phamiacopceia and such other works for information of 
that nature. 

Special Opinions.— § "The seeds .are used intcrnallv for gonorrhcea 
and irritation of the genito-urinary'system. The ELou'ERs'are considered a 
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iodine they assume a transparent blue colour, the creases taking a darker 
shade. “ The dimensions of the fibres are as follows : length, o’i57 inch to 
2’598 inch; mean, about i inch; diameter, o'ooofi to O'ooi48 inch; mean, 
about o'ooi inch. The chief characteristics of flax are its length, fineness, 
solidity, and suppleness. Its remarkable tenacity is due to the fibrous 
texture and thickness of the walls ; its suppleness permits it to be bent 
sharply ; its length is invaluable in spinning ; and the nature of the surface 
prevents the fibres from slipping on each other, and contributes to the 
durability of fabrics made with them. Flax may be made lustrous like silk, 
by washing in warm water, slightly acidulated with sulphuric acid, then 
passing through bichromate of potash vapour, and gently washing in cold 
water. Samples of flax exposed for two hours to steam at two atmospheres, 
boiled in water for three hours, and again steamed for four hours, lost only 
3'5 per cent, of their weight, while Manilla hemp lost fi'oj; hemp, 6'i8 to 
8*44; jute, and 2i'39” 

Messrs. Cross, Sevan & King (in their report already quoted) give 
the results of their chemical analysis. In the article on Marsdenia tena- 
cissiraa (see Vol. V, 189) the chemical nature of flax has been compared 
with four other fibres. The table there given may, therefore, be consulted, 
but it may briefly be said that flax was found by the above-mentioned 
chemists to possess 9'3 per cent, of moisture and i ‘6 per cent, of ash. 
Under hydrolysis for five minutes it lost 14*6, after an hour 22*2 per cent. 
Of celluloses (one of the best tests for fibres) it was seen to have Si'g per 
cent. By mercerising it lost 8'4 per cent, and by nitration gained, becoming 
I23‘0 per cent. By acid purification it lost 4‘5 per cent, and was found to 
} ield 43‘o per cent, of carbon. The fibre experimented with was, as already 
stated, European flax, so that a comparison of the Indian fibre, with the 
above results, might be viewed as indicating the influence exercised by the 
Indian climate, soil, and method of cultivation, on the production of fibre, 
or might even demonstrate to what e.xtent a plant cultivated for at least 
several centuries as a source of oil, was still capable of being utilized in the 
production of fibre. 

CULTIVATION OF FLAX. 

EARLY EXPERIMENTS IN INDIA. 

The Government of India having procured on loan from the Board of 
Trade, Calcutta, the Proceedings of the Hon’ble the East India Company 
which contain the record of the early experiments in the cultivation of Flax, 
the writer found (after carefully reading through these curious manuscript 
volumes) that there was little more to be learned than had been published 
by Roxburgh, Carey, Wisset, Royle, and other authors whose works 
have long been in the hands of the public. The first experiments were 
performed betw een the years 1790 and 1799, and a further series of trials 
were again instituted about fifteen years later. The results were the same, 
though attended with a certain degree of success in the hands of the 
European expert cultivators, who at considerabl^ost were brought out (or 
the purpose to India, the cultivation of flax did rot extend from the Gov- 
ernment farms to the fields of the agriculturists. InTime the whole subject 
was thus allowed to lapse into absolute obscurity, the interest in both 

^ hemp being extinguished through the commercial progression 
of India m other and more hopeful directions, e.g., jute, which m time 
the place of flax and hemp in popular favour. 

„ . ^ little more to be said than is contained in Royle’s work on 

riDrous Plants, until the record be carried some forty or fifty years nearer the 
present date. Space will not admit of a reprint of Royle^s article on Flax 
in its entirety, but since that work is not so accessible as its great value 
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deserves, the following pages (up to page 24) which convey the main facts 
of practical interest, may be given : — 

"REPORT ON THE CULTURE OF FLAK IN INDIA. 
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“ India having, at least, for centuries grown the Flax plant, on account of the oil 
yielded by its seeds (Linseed), ..the country has very naturally been looked to as a 
source of Flax fibre, the supply of which is so greatly diminished by the nar with 
Russia.* The Belfast Chamber observe that ‘as India annii.ally exports nearly 
100,000 quarters f of seed to Great Britain and Ireland, it has been calculated that 
the plants which produced this quantity of seed would yield, annually, at least 12,000 
tons of fibre — value, say 500,000, all of which now goes to waste.’ Besides the 
above quantity of seed, much is also exported to North America and to other coun- 
tries, and much is consumed in the country in the lorm of oil, while the cake is in 
some places employed in feeding cattle. There can be no doubt, therefore, that 
the question is one of considerable importance, not only to this country, which 
requires such immense quantities of Flax fibre, but to India, which produces such 
enormous heaps of seeds, and is supposed to waste so much of valuable e.xportable 
material. But it does not follow that the production of fibre is in proportion to that 
of seed. Indeed, we have often to check vegetation in order to favour the produc- 
tion of flowers and fruit; while an undue growth of the parts of vegetation, that is, 
of the stem, branches, and leaves, is often obtained at the expense of the parts of 
fructification. The subject, however, has not escaped notice. 

“The earliest attempt to produce Flax in India seems to have been made by 
Dr, Roxburgh about the beginning of this century, and as at that lime the East India 
Company had established a Hemp farm in the neighbourhood of Calcutta, he was 
able to make many experiments on substitutes for Hemp arid Flax. _He also cultiva- 
ted Hemp and Flax in the Company’s farm at Reshcra, in the neighbourhood ■" 
Calcutta.- _ _ . y 

“ Of Flax, he snys, it is very generally cultivated during the cold season , ,he 
interior parts of Bengal and Behar. ‘Samples of the Flax have frequently ocen 
procured by the Board of Trade, and sent to England to the Honourable Court of 
Directors, so that it is from home we may expect to learn its properties. If the Flax 
has been found good, large quantities may be reared at a small expense, as the seed 
alone which the crop yields must be more than 'equal to the charges to render it 
profitable to the farmer’ '/Ois. an Subs, for Hemp and Flax' p. 17). 

"The Author, as long since as theje.ar 1834, stated in his ‘JllusraHofis of Hima- 
layan Botany -. ‘ In India the Flax is cultivated only on account of its seed, of which 
the mucilage is valued as a demulcent, in medicine, and the oil in the aits; but the 
plant, which in other countries is most valued, is there thrown away; and others, 
such as Hibiscus cannabinus and Crotolaria juncea. are cultivated almost in the 
same field for the very products which this would jield. It seems, therefore, worthy, 
of experiment whether a valuable product might not be added to the agriculturist’s 
profits, without much additional expense. ’ And ag.ain, in the year 1840, the Author 
called attention to this subject in his Essay on the Productive Resources 0/ India. 

“ In the year 1839, moreover, a Company was established, by the influence of Mr. 
A. Rogers, at one time one of the Sheriffs of London, expressly for the growth of 
Flax in India. Money was subscribed ; a Belgian cultivator and a Belgian preparer 
of Flax were sent out to Bengal, with both Riga and Dutch seed, and all the tools 
which are employed in the culture and preparation of Flax in Europe. A pamphlet 
moreover was published, in which full directions were given for the culture and 
preparation of Flax, and illustrated with figures of the various tools employed lor 
this purpose. The subject was warmly taken up by the Agricultural Society of India, 
and a small committee appointed of members who took a special interest in the 
subject, 

!,** * Irish Flax Society were printed in their Proceedings as 

well as those ofxMr. Andrews from the Northern Whig. Translations of plain 
directions were made into the vernacular languages, which, as well as models ol the 
tools, were distributed. The Gold Medal of the Society was offered for the produc- 
tion of a large quantity of Flax, and smaller prizes for the natives. Experiments 
vyere made by several members of the Society, in different parts of the Bengal Presi- 
dency, as well as by the Belgian farmers. 


* The following formed the substance of a report prepared by Dr. Royle in 
August 1854, and is printed nearly as it was written. 

t [See the present trade in Linseed, in the Chapter on that subject.— Ed,"] 
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Specimens of the Flax produced liavinfr been sent to C.alciilta, comparisons were 
instituted between the samples produced by different individuals, and those from 
European and from indigenous seed. Mr. Dcneef, the Belgian farmer, pronounced 
the samples worth from ^44 to /^6o a ton ; and one, produced from country 
seed and heckled, was thought worth a ton. Some of the specimens sent to 

Liverpool were valued at from to and those which were forwarded to me 

by the Secretary of the Agricultural Society were pronounced by Mr. Hufehinsort, 
of Mark Lane, to be worth from ^^40 to ^4^ a ton. The expenments were made 
chiefly near Burdvvan, Monghyr, and Shahabad ; but thc_best_ native seed was obtain- 
ed from the northern station of Saharunporc, and a white Linseed from the Saiigur 
and Nerbuddah territories. A little Flax was also produced by Mr. Williams, at 
Jubbulpore, under the direction of Mr. Madcod. 

" Mr. Leyburn gave as the result of his experiments near Shahabad, that the 
expenses of culture of a bigha of land, and the preparation of the fibre, amounted to 
RzS-i-S ; and tli ■ profits to R27-1-5, supposing the four maunds of Flax produced to 
be worth 35 a ton. 

*' In consequence of 1 communication which bad been received from the Honourable 
Court of Directors, Sir T. H. Maddock, at that time Secretary to the_ Government 
of India, addressed a letter to the Agri.-Horticultiiral Society. In this the Society 
was requested, in order to assist the Government in determining on the measures 
proper to be adopted for improving the cultivation of Flax, to supply such accurate, 
detailed information as they may possess, or as they may be able to obtain. 

"The Society accordingly prepared ,a report which contained everything that was 
known at that time on the subject of the ailtiv.ition of Flax in India. This vv'as 
forwarded to the Government, and also published in their* Proceedings’ for November 
1841. In this report, the Society took a very favourable view of the probabilities of 
the profltable culture of Flax in India. 

‘*The Revenue Secretary to the Indian Government, on this, wrote (November 
22nd, iS_4i) to the Agricultural Society, that — |The cultivation of Flax can no longer 
be considered a doubtful experiment, since it appears from your report to have 
proved in many instances successful; and where successful, to be very fairly profit- 
able. His Lordship in Council is therefore much inclined to doubt whether any 
bounty or reward from Government is necessary, or would be justifiable. ’ 

" Notwithstanding this favourable inference, the Flax Company did not go on with 
the cultivation ; the various individuals who had taken up the culture did not pro- 
ceed with their experiments ; the several medals offered by the Agricultural Society 
seem never to have been claimed, and there are no appearances of the culture of Flax 
on account of its fibre in any of the places where the experiments were made. It is 
probable, therefore, that the success, which appeared sufficient when the experiment 
was of the nature of garden culture, was not realised when on a greater scale. 

M. de Verinne, indeed, states that the experiment in the season of 1840-41 was a 
complete failure at Bullea, owing to too little seed having been sown, to the unusual- 
ly dry weather at the late sowings, and to the improper time (the hot winds) in 
which the Flax was cleaned. _ ' 

“ Mr. Wallace, who had carried on the cultivation for three or four years at 
Monghyr, writes on the 8th July 1S41 : * The crop has been in a great measure a 
failure this year About one-eigntb_of the produce Biat a favourable season would 
yield.’ But in the year 1844, he again forwarded samples to the Agricultural Society, 
which were improved in cleanness and were also softer than the produce of former 
years, from the same cultivation. _ These were portions of several tons that had been 
grown at Monghyr, and which he intended shipping to Dundee, the port to which his 
last batch vvas sent. But Mr. Wallace, added, with regret, that after several years’ 
labour, with a view to establish Flax cultivation at Monghjyr, and after having taught 
the art of dressing the article to many parties, the speculation must be abandoned. 
Unless the Government gave some encouragement. He_ therefore requested the 
assistance of the Society in bringing the sub3ect to the notice of <the authorities. _ It 
is staled at a subsequent meeting that the Committee of the Society, after being 
furnished with further details respecting the cultivation, did not feel inclined to refer 
the subject to the Government. But neither the details referred to nor the reasons 
of the Committee for their decision arc given, and, therefore, we are unable to ascer- 
tain the real causes of failure after several years’ trial. 

*‘ _Mr. Henley, an intelligent merchant from Calcutta, having made some careful 
experinients on the culture of Flax, has favoured me with the following account: — 

** * I have paid much attention to the fibres during my residence near Calcutta, 
and, not wishing to conclude from hearsay only, generally cultivated most things 
myself, having a large piece of ground available. 1 sent up to Baugulpore (an excel- 
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lent Flax seed district), and obtained a considerable qiiantit\ of native grown Flax CUL^VA* 
straw, after the removal of the seed. 1 had it collected from various fields. So as to TION. 
obtain an average. 'Ibis material was in every instance too Jos/iy for the proper Early Experb 
production of fibre, and the jield was very trifling, and jn fact worthless for manu- ments, 
facturing purposes. The bushinessarosefrom the practice of the natives, who grow 
several plants, as >ou are aware, at once, in the same field. The Flax plants were 
consequently planted too far apart for fibre-yielding purposes. 

‘ Ivot yet lully satisfied on the question, 1 fooh~a patch of land (three cottahs), the 
best 1 could pick out, fine, friable loam, fit for anything — it had been a cauliflower 
bed, and was therefore deeply spade-cultivated and highly manured — its last crop, 
cauliflowers, having nothing prejudicial to a Flax crop, 1 began very early in_ the 
season, had h turned up and laid for a fallow; two months after, again pulverized 
and weeded, and again— -four times in all; with the addition of a large supply of fine 
old cow-dungr. 1 had it now sown in the proper season, with the best Flaxseed, very 
tliickly planted, so as to draw it up as free as possible from lateral branches. 

Everything promised well. The field giew beautifully, and soon attained a height of 
three feet. I began to collect the crop, first, as soon as the flower had completed its 
growth and the seed-vessels began to form ; secondly, as soon as the seed-vessels 
had fully formed and were filled with green but immature seeds; and lastly, after 
the seed w. as fully ripe. I took great pains in water-retting the samples — generally 
removing them from the water rather under-done, for fear of occasioning weakness 
in the fibre from over-retting. 

In every instance, the quantity of fibre was small .and weak, and very inferior to 
the samples of Flax deposited at the Agricultural Society’s Museum, obtained from 
jubbiilpore, and other upper country districts. No Indian Flax, however, which I 
have seen, equals in nerve and general good qualities those of European growths.’ 

“As the above is no doubt a correct account of what occurs with the Flax plant in 
the moist climate of Bengal, of which the effects may perhaps have been aggravat- 
ed by too great richness of soil, it might be inferred that a different result would 
take place in the drier climate of the upper or North-West Provinces of India. This 
is certainly the case, but though the product is different, it is not, from the shortness 
and brittle nature of the fibre, more suitable for the ordinary purposes of Flax. 

Mr. Hamilton, of Mirzapore, one of the up-country stations alluded to, 'sent 
some bales of the stalks to Calcutta, for the inspection of the Belgians, and was 
told that the shortness of the stalks would prevent their manipulation.’’ 

“It is evident, therefore, that there is some difficulty in producing good Flax in India. 

This difficulty is, no doubt, the climate ; While the native methods of culture are the 
most unsuited to the production of good fibre. Mr. M’Adam, Secretary to the Roj al 
Flax Improvement Society, has, in his Prize_ Essay on The Cultivation of Flax. 

« cll observed ‘ that a slow, steady grow th is requisite for the quality and } icid of 
fibre; also a temper.ite climate, that between the parallels of 48° and 55“ being the 
b*st; and a continued supply of moisture from spring till autumn.’ He also ob- 
serves that ‘the hot summers of Russia and of Egypt cause a dryness and brittleness 
of fibre, and prevent 'its retaining that elasticity, pliancj’, and oilincss which charact- 
erise the Flaxes of Belgium, Holland, and Ireland.’ 

‘‘ But considered generally. It is not to be expected^ that a plant which attains per- 
fection in Belgium, and is so successfully cultivated in the vicinity of Belfast, would 
succeed well in the hot and moist, but sometimes dry climate of Bengal. In fact, if 
the Flax was not one of those plants which, like the cereal grains and pulses, can be 
grown in the cold-w catlier months of India, it could not be cultivated there at all. 

-But with this culture, we have the anomaly, of the seeds being sown in autumn, • 
when the climate is still hot and the ground moist, and the plant has to grow while 
the temperature is dailj’ becoming lower and the soil drier — no irrigation being usual- 
W employed with these winter crops, though dew begins to fall as soon as the ground 
becomes cooled at niglit. In some places, the crop attains perfection in about ninety 
days, is collected in January, the coldest month ; in others, not until February or 
March, when the rapid rise of temperature is favourable to the ripenii g of seeds, but 
not to the production of fibre. 

“Of all parts of India tbcrearc none that appear tome better suited to the growth 
of Flax than the Saugur and Nerbuddah territories, where the soil is rich and prolific, 
and the climate a medium between the extreme moisture of Bengal and the diynesa 
of the North-West Provinces. The Wheat of this district is conliidered superior to 
any seen in the English market, with the exception of what comes from Australia. 

* In Egv pt. aKo, the seeds are sown about the middle of November, in the plains 
winch have been inundated by the Kile, and plucked in about no days. 
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The Gram and the Linseed are also of finer quality than any produced elsewhere in 
India; while the suitableness of the climate for the production of good fibre is pro- 
ved by the length and strength of the Jubbulpore Hemp, as grown by Mr. William 
as well as by the specimens of Flax which he has likewise grown. 

“The Indian method of culture is certainlv not suited to the production of fibre, 
but the seeds abound in oil. ‘ The yield of oil from a bushel of Indian seed is fiom 
1451b to i61b; of English or Irish, loift to i2lb.’ Therefore, it fs evident that the 
Indan ryot succeeds in his object, as uell as the Irish farmer, who grows the Flax 
plant for its fibre, but neglects to gather the seed : though this is not only a sale- 
able product, but one which abounds in nutritious matter for his cattle, and would 
further afford tlie means of fertilising his fields. As it has been found difficult to 
persuade the Irish farmer to gather the double crop, I believe it would be hopeless to 
induce the Indian ryot to change a culture which is suitable for his purposes, with- 
out the aid of successful example in his neighbourhood. _ You might make him 
grow less seed, but I much doubt whether we should get him to produce any useful 
fibre; and without his co-operation it w’ould be impossible to attain any considerable 
success. Indeed, the Agricultural Society of India have given it as their opinion, in 
one of their resolutions,—' Tliat the culture and preparation of Flax in India, so as 
to be able to compete with the Flax of Belgium or Russia, can only be effected by 
practical European gi owers instructing native cultivators in the art ; and, further, 
that an entire change in the mode of cultivation, as well as in the preparation of the 
plant, is necessary to produce the article in a proper state.’ 

“It has, indeed, been made a question, whether a good_ supply of fibre and of seed 
can be procured from the same crop._ One gentleman, in reply to my inquiry, in- 
formed me (London, 4th July) that ' it has been found impossible to preserve both 
seed and fibre, i.e., for the bettei qualities of each; and that the plan pursued is 
simply to gather before the seed ripens, when the delicacy and softness of fibre form 
the desideratum, but to leave the plant standing until the fibre is dried and greatly 
injured, in order to secure the superior seed fit for sowing;’_and this is the result of 
information collected after a residence of many years in the interior of Russia. An- 
other gentleman replies to the same inquiry, from Belfast, on the 8th July : ‘It is 
not Only quite practicable to have good seed and good fibre at the same time, but it 
is the universal rule in all countries except Ireland, where we have only been able to 
get the more intelligent farmer to abandon the wasteful practice of steeping the Flax 
stems without removing the seed. The finest Flax in the world is grown in Belgiuin, 
yet the seed is saved from it.’ 

"But as there is no doubt, from the experiments of the Indian Flax Company, 
and from other more recent facts, such as the production of Flax as far south as on 
the Shevaroy Hills, at Jubbulpore, and near Lahore, that Flax can be produced in 
India, it seems desirable to ascertain whether it cannot, by careful culture and im- 

E roved processes, be produced as a profitable crop in some parts of the country ; 

ecause, as 1 have before said, ‘ 1 cannot think that that which is done successfully 
in Egypt, is impossible in every part of India ;’ and there can be little doubt that, 
in some places, at least, coarse Flax could be produced, as well as some for the paper- 
makers. 


“ 1 am informed that Messrs. Hamilton, of Mirzapore, propose, this year, 
attempting the culture of Flax, in the tract of land of which they have a grant, in the 
Goruckpore district, and which I should consider a more favourable locality than any 
near Mirazpore. I would suggest that Mr_. Williams, at Jubbulpore, should be 
requested to make an experiment, to ascertain the quality of the Flax which may be 
produced in that locality, as well as the quantity obtainable per bigha or acre, 
attempting at the same time to preserve the seed. Mr. Williams has already grown 
a little Flax ; he is accustomed to the preparation of fibre, and the soil and climate are 
both, I conceive, more favourable than in most parts of India. 

“1 would also recommend that Dr. Jameson, the Superintendeiit of the Botanic 
Garden at Saharunporc, should be directed to make a small experiment, both in the 
plains and in the bills, in order to ascertain the same kind of facts respecting the Flax 
plant when grow n according to European methods for the sake of the fibre. The 
Agricultural Society of the Panjab are already attempting the culture, as the Secre- 
tary has addressed a letter to the Court, requesting an opinion respecting the quality 
of the I'Tax Which they have already produced ; but the specimens have not yet 
arrived. (Further information has, however, recently been received, and will be after- 
wards detailed.) 

“Though I am well .aware that Government experiments are not likely to prove 
profitable where those undertaken by individuals have failed, especially as these had 
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trood scientific and practical advice, I am yet sanguine in thinli',''? 
conducted in the localities 1 have indicated would give information which would 
practically of great value for extensive tracts of country. The f ^pje arc acquainte 
with the culture and preparation of Sttnn fibre, and might easily be instructed by the 
European gentlemen to whom I have alluded, in applying the ihstructions tor the 
culture of Flax in the Proceedings of the Agricnllnral Society f J>'dta lor the years 
lS40and ld4i, including those prepared by Mr. Deneef, the ttelgian farmer, after 
practical experience in India, published first in 1840, and then iP i 842 - 

“ I have not thought it necessary to refer to the opinions respecting the exhaustin;g 
nature of Flax as a crop. By the methods of steeping the stales m stcarn and hot 
water, it has been ascertained that the time required for the sSphration ol hbre can 
be very greatly reduced; while the steep-water, where no fermentation has tah^h 
place, has been proved to be useful as manure water for the sp'b -Feeding cattle, 
moreover, upon a portion of the reed, produces manure which is invaluable in restor- 
ing much of what has been taken from the soil. But as these niuthods are not 
cable to the present state of the culture in India, 1 will only allude to the probability 
of some of th e mechanical methods of separating the fibre fi om tP^ green iiax, proving 
likely tc be of useful application. 

“Since, according to some accounts, considerable success dtteiided the expen- 
mental culture of Flax in India, while others considered it a failure, it is oesirable to 
ascertain the causes of this discrepancy, and to draw some conclusions which may be 
of use to other paits of India, if not to the places where the experiments were made. 
This we may probably effect, by analysing the statements 0* tl'u different expen- 
TOeTitaSw.Vs. 
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“ Shahahad Experiments. 

" The cultivation of Flax in India in recent limes seems to haVe bemn at Shahabad, 
in 2S° of north latitude, in the year 1837. In the Proc. the Agri.-Hortic. 
Society, there is a communication from Mr. G. Leyburn, Nunnoa Factory, 
giving an account of the sale in London, on 17th July 1838, of some Flax grown by 
him. ‘The Flax, per Windsor, is landed sound. No. j soli) per ton, and 

No. 2 for £ 14 per ton — nine months’ credit. They- are described as harsh, and 
without the softness characteristic of Russian Flax. Prices of the latter being lower 
than usual, P. T. R. selling here at this time at £^o per ton.’ 

“ Mr. Leyburn states that he prepared his first sample of Fluir in the common 
way, from plants which had borne seed. He sent them to Messrs. Truman and 
Cook who reported that any- quantity of a similar article wouli^ bud a ready sale, at 
,f35a ton. In the following year, hir. Leyburn entered on tbe cultivation rather 
extensively, and succeeded 1n producing an article of length^nud staple, and of a 
quality vieing with the Flax of Russia. A portion of the cultiv.ifiun "'us carried on in 
the bed of the Soane River, and part in the uplands of the district : some of it was 
prepared before the seeds were ripe. He calculates the probable profits of the 
culture to be:— 


Per bigha.* 

S a. p. 

Rent of land . . . j 8 o 

Ploughing . , . .080 

Seed 180 

Pulling, beating seed off, 
watering . . . .593 

Racking, cartage, prepara- 
tion (nearly all hand la- 
bour) . . . . 16 o o 


ProPUce. 

E a. p. 

Linseed, 5i mds. • • .580 

Flax, 4 rads., at (soT) £z 5 per 

ton . . • • . 4G 10 8 


, . . 52 2 8 

Deduct expense of cultivation, 

as per contra • • • 25 i 3 


Total 


• 25 1 3 


Profit on one bigha “f Hnd 


■ 5 


\\ ith a factory in full play and effective machinery, Leyburn considers 
that the manufacturing price of the article would be three to four rupees a maund, 
which is equal to about or £12 n ton. But to give effect to.tbe production of this 
article, the aid of European enterprise is necessary. (It is particularly deserving the 
attention of indigo-planters.) He failed in overcoming the deep-rooted prejudices 


of land in Shahabad is something more thsn the Bengal bigha 
which IS 1,600 square yards, or the third of an English acre. ’ 
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of the native cultivators, and could not induce them to enter on a cultivation which 
held out.to them a prospect of more than ordinary profit for their labour.* 

" Experiments of the Flax Society. 


“We may now proceed^ to notice the efforts of the London Flax Experimental 
Society. Mr. Woollaston, in presentinij, on their behalf, some specimens of Flax 
grown in Bengal, and prepared in Calcutta, observed that — 

“ ‘The object of the Society is not at this time to produce a targe quantity, but to 
ascertain ho^y good a quality can be readily obtained, the growth of India, and such 
as shall readily compete with the Russian and Belgian Flax in the Home market. 
This object has been already attained to a considerable extent. These samples far 
surpass the Russian Flax,’ and he regretted that ‘ the Government of India_ have 
not responded to the recommendation of the Horticultural Society in granting a 
bonus to the Experimental Society of 10,000 rupees to further its objects ’ 

“‘The seed received from England, Mr. Woollaston further remarks, has been 
distributed freely to all applicants who were desirous of trying the cultivation. The 
models of implements were sent out from Belgium, and facsimiles made for any 
person requiring them at the bond fide cost of the materials. Private profit or gain 
has never been allowed to interfere. Every kind of information, as far as possessed, 
has been freely imparted to all inquirers, and every endeavour made to excite an 
interest in the experiment. 

“ ‘ Its importance in a national point of view is incalculable. Both as developing ^ 
the resources ol India, in enabling England to supply herself from her own posses- 
sions in a most important raw material, and in no longer making her dependent, lor 
what may well be considered necessaries, _ upon a foreign and rival power. These 
observations, Mr. Woollaston considers, will apply in a great measure to Hemp 
also, in the cultivation and manufacture of which the Experimental Society are 
deeply interested. The successful introduction of these two staples into England, 
from this country, will not only prove a blessing of the largest degree to India 
generally, but be a severer blow to Russian aggrandisement and encroachment than 
the destruction of her fleets, or the annihilation of her armies.’ 

“The Api-Horticultural Society having recommended that the bonus of 
R 10,000 should be given for the furtherance of the objects of the Flax Society, 
Lord Auckland, who was at that time Governor General of India and was as 
warmly interested as any one in the improvement of its resources, was also a political 
economist : the Secretary to Government was directed to reply : y 

“ ‘ His Lordship cannot but regard with interest the public-spirited proceedings of 
the gentlemen who have come forward to promote the improvement of the cultivation 
of Flax in India, but it is only in very rare instances, and with the view of exciting a 
direct and general competition, that he would attempt by encouragement or bounty 
to influence the course of commercial and agricultural enterprise, and he does not 
feel that the case before him is one which would justify the special interference of the 
Government.’ 

“Mr. Deneef, the Belgian farmer, and Mr. Bernard, the preparer of Flax 
who had been sent to India by the Society, were of great use in examining the soil 
and giving directions on the mode of culture best adapted to the country, as well as 
in reporting on the different samples of Flax which were grown in the country. 
Mr. Deneef’s direcrions for the cultivation of Flax, drawn up after he had had 
practical experience in the country, remain as a valuable document for the guidance 
of others. These we, therefore, reprint from the Journal of the Agri.-HorticuUural 
Society for the year :S42, p. 393. 


“rRACTICAL INFORMATION ON THE BEST MODE OF CULTIVATING 
FLAX IN BENGAL. BY MR. DENEEF, BELGIAN FARMER. 

‘“ In accordance with my promise, I send you as follows, a detailed report of my 
observations since my arrival in India, on the cultivation of the Flax plant. 

“ ‘ J will not enter on an explanation of the mode adopted in the cultivation of this 
plant in Europe, bccaus^g gjiing is easier than to do so theoretically, but will 
content mj self^with, PaniAP“» from my own practical experiments, of the means 

irm^sed a letter to the Cc T : 7” — I 7777 TTE 

Which they have .alrearr at Rungporc, wntes : “ Having great difficulty to 
I’.liSff. (Further information has, htrs to plant it— owing to a superstitious belief that 
^fds detailed.) rill befall them for introducing the cultivation of a 

i “Though 1 am well aware that 

fitablc where those undertaken by it?” commence to show an inclination to 
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at otir disposal in this country, whicli can r adily be made available for the produc- CULTIVA- 
tion of Flax and its seed. TION. 

‘“i. Such portions of land as arc annually renewed by the overflowing of the Early Exporl- 
C.anges, or which are fresh and ricn, arc the best adapted for the cultivation of ments. 
Flax. . . . ‘ 

“ * 2. After the earth has been turned up twice or thrice with the Indian plough, it 
must be rolled: bec.iusc without the aid of the roller the large clods cannot be 
reduced, and the land rendered fine enough to receive the seed. The employment of 
the roller, both before and after sowing, hardens the surface of the earth, by which 
the moisture of the soil is better preserved, and more sheltered from the heat of the 
sun. About and near Calcutta, whore manure can be obtained in great abundance 
for the trouble of collecting it. Flax m.ay be produced of as good a quality as in any 
part of Europe, Manure is the mainspring of cultivation. It would certainly be 
the better, if the earth be well manured, to sow first of all, cither Suttn (Indian 
Hemp), or Hemp, or Rice, or any other rainy-season crop ; and when this has been 
reaped, then to sow the Flax. The tillage of the land, by means of the spade 
(toJalee) used by the natives (a method which is far preferable to the labour of the 
plough), with a little manure and watering at proper sciwons, will yield double the 
produce obtainable from land tilled without_ manure and irrigatiop. 

'“The mode of forming bsdsof six feet in width with intervening furrows, in use in 
Zealand and in Belgium, is very inconvenient in India, because great care must be 
taken to preserve the moisture of the soil ; and on the other part, for the purpose of 


*'* 3. Iho proper time to sow tlie lMax m India is irom the beginning of October 
until the 20th of November, according to the state of the soil, 'i he culture must be 
perloriued, if possible, some time before tbs sowing. The Flax which I have sown in 
Novembei' was generally much finer and much longcrthan that sown in the former 
month, which 1 attributed to the gre.ater fall of dew during the time it was growing. 

The quantity of country seed required to the Bengal higha is twenty seers, but only 
fifteen seers, of the foreign seed, because it is much smaller and produces larger 
stalks. The latter should he preferred ; it is not only more productive in Flax, but, 
owiriif to the tenderness of its stalks, it can bo dressed much more easily. 

“ ^4. The Flax must he pulled up by the roots before it is ripe, and while the outer 
bark is in a state of fusibility. This is easily known, by the lower part of the stalks 
becoming yellow ; the fusion or disappearing of the outer bark is effected during the 
steeping, which may bo fixed, according to the temperature; sdy, in December at 
six a.ajs, in January five, in Febru.ary four days, and less time during the hot season. 

Tlic st*eping is made a day .after the pulling, when the seed is separated, and then 
the stalks are loosely bound in small sheaves, in the same way as the Stinn. The 
Indians understand this business very well, but in taking the flax out of the water it 
should be handled softly and wkh great care, on account of the tenderness of its 
fibres. When it is newly taken out, it should be left on the side of the steeping pit 
for four hours, or until the dr.rining of its w.ater has ceased. It is then spread out 
with the root-ends even, turned once, and when dry it is fit for dressing or to be 
shapled. 

‘“5. To save the seed, the capsules, after they arc separated from the stalks, 
should be pul in heaps to ferment from twenty-four to thirty hours, and then dried 
slowly m Ine sun to acquire their ripeness. 

"'6. Whan Fl.ax is cultivated ior the seed alone, the country Flax should be 
preferred, bix seers per Aig/ia are sufiicient for the sowing. It should be sown very 
early in October, and tal.-en up a little before perfect ripeness, by its roots, separate- 
ly, when it is mixed with mustard seed; the Flax seed being intended for the purpose 
of drjing oil, is greatly injured by being mixed svith mustard seed, by which mixture 
its drying qualities are much deteriorated. With rcgaid to Ihs dressing ol the raw 
material, most of the coolies arc now acquainted with the_ process, and l have not 
thtielor* alluderl to it. Should you desire any further information on the subject, 1 
am ready to afford it. ’ 

“Mr. Deneet, in reply to some queries circulated by the Agri-Horlicultural 
Society, observed that too dry Or salitm soils were injurioas to the culture, but that 
Ills nun had been a heavy clay soil; also, that Hie Ueng.a! higha contained 14,400 
square feet, or one-third of .in' acre, and that he towed of foreign seed aSlb; of 
American 36a ; but of plump P.atna, or native seed, not less than 40*, on account of 
its larger sue. That the foreign seed cost K 3 n roaund of Sjft, while the native then 
' cost Ru-S, 

_ “'1 he acclimated Amcrictn sei-.l he found to succeed wej! in India. But on a ure- 
vsRis occasion (Feb. to, 1841), he lud observed of some samples grown at Entaliy, 
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from acclimated English seed, from country seed, and some from Saharunpore seed, 
(from 30° of N lat.), that the sample from this last was very superior to the others-. 
Of two samples from acclimated American seed, one grown in rather poor ground, 
the other in a rich soil — ‘The former,’ be observed, ‘is a most beautiful sample, 
containing great length of stalk with thinness; the other is of very little value, the 
goodness of the soil having caused the plant to become stunted and branchy. ’ 

, , “Mr. Deneef further observed that he obtained the longest and finest fibres ii> 
sowing from the 25th of October to the isth of November : this he ascribes to the 
plant being cove red every morning with a heavy dew ; while that which he had sown 
in the beginning of October, in the same soil and the same seed, was much shorter 
in stalks, but much more productive in seed, — ‘ the rain being very scarce from, the 
first days of October until the end of December,^ in this part of India.’ (But the 
ground is still hot, and the temperature high at this period.) The bigha will yield 
loolb of seed from foreign seed, and about 12 per cent, more from native seed. 

“ He concludes with an approximate account of the cost (amounting to £-y^') of 
raising a ton of Flax from Foreign seed, well dressed, and which would be worth £50 
in the English market ; stating that Solb of Flax fora bigha of land is a veiy small 
product. ‘ When we shall be able to have the seed from our own product, R60 on 
that article will be saved. ’ The account is as follows ; — R 

30 bighas’ rent for six months — theothersixmonthsfor other crops 45 
10 niaunds of American or European seed, at R8 . . .So 

6 bighas of superior (spade) cultivation, at R5 . . . .30 

24 bighas, four necessary ploughings, each Rs • . • . *72 

Sowing, malecs, recolt, rippling, steeping, carrying, and petty 

expenses 4S 

28 maunds dressing, in a very clean way, at R3-8 . . .98 

Breaking of flax-tools 7 


Return :—i maund Flax, 

19 to 20 maunds Seed. 
7 to 9 Cedilla. 


Total . 380 - 


“ ‘ Chittagong Flax. — One of the most southern districts in the Bengal Presidency 
where Flax has been prepared, is that of Chittagong. A, Sconce, Esq., at that time 
Collector of Chittagong, forwarded, in March, 1843, some samples of Flax which he 
had grown there from acclimated Europe seed ; that is, from seed re-produced for 
two or three years from imported seed, and sown there in the month of November. 

He suggested to the SocieW the awarding of small prizes to natives who cultivated ' 
the Flax on account of its fibre. _His object being ‘ to interest chiefly those who are 
familiar with the cultivation of Linseed (which is common enough for the purpose of 
extracting oil) and the country Sunn.^ He states that he had had an opportunity of 
observing in that season the very great difference between Flax grown from Europe 
and from country seed — the latter being softer and finer, but, very much shorter, and 
very much weaker. If this is found to be the case by others, the length might prob- 
ably be easily Increased by cultivation. The samples examined by the Flax and 
Hemp Committee were reported on as follow : — 

“ ‘ Undressed Flax. — This sample contains more Tow than Flax ; it is badly pre- 
pared, dirty, and not adapted for the Home market; but the 

“ ‘ Dressed Flax — Strong, clean, of very superior quality, but of short staple : if it 
were a little longer, say six inches, it would realise a very high price in the Home 
and Continental markets. Mr. Deneef said of it that the staple, though short, was 
most beautiful; but the mode of preparation (having been hackled) is ‘too expensive 
to admit of its yielding a profitable return, even were it to sell at the value I affix to 
it, via. £60 z. ton.’ ^ 

‘‘ ‘ Bnrdvian Flax. — Foursamples of Flax grown at Burdwan were presented to the 
Agri.-Horticiiltural Society, by Mr. J. Erskine,iin July 1844. Of these. Nos. 1,3, 
and 4 were the produce of acclimatea and up-country seed mixed together — sown in 
October and November. I S43, and reaped in February and March 1844. No. 2 was 
the produce of up-country seed, sown on 15th October, and reaped on the aylh 
February. Mr. J. Law having examined these samples considered them all as of a 
fak quality ; and, judging trom the prices of the different marks of the article then in 
Britain, valued Nos, 1 and 2 at £33, No. 3 at 1^34, and No, 4 at £30 per ton, landed 
in England. 


“ Bnllea Experiments. 


, “Mr. do Verinne, Superintendent of Flax cultivation atBulIea (twelve miles below 
Benares), in reply to the queries, states, as already mentioned (September 20, 1841 j 
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that the experiment of the previous season had been a complete failure. He sowed 
130 Duncanee bighas, each containing 28,336 square feet, double of the Bengal 
bigha. The soil was not manured, but ploughed seven and ■- ■' 

sandy soils are the best. The hard soil which the natives s „ „ 

the seed, remains in clods, and cannot be pulverized. He first sowed one maund of 
seed (from the Chupra district) per bigha. Mr. Bernard, one of the Belgian farmers, 
thought this too much; he reduced it to 20 seers, or 40II)., which proved too little, 
(and evidently so, as the same quantity is recommended by Mr. Deneef for the Bengal 
bigha, which is only half the size). He began sowing on the i6th of October, and 
concluded by the end of the month; the plant was ready for steeping on the loth of 
February. He recommends sowing in the beginning of October, as there is moisture 
enough at the surface of the ground to sow broadcast. Early sowings, also, will in 
general do away with the necessity for irrigation, which is otherwise indispensable, 
and expensive. (But is not the greater heat both of_ the soil and of the sun more 
injurious than the greater dryness of the soil late in the season, when dew falls?) 
He states that from the 10th of September till the 20th of January, when the Flax 
was in seed, and had ceased growing, there rvas no rain. About fifty bighas were 
sown with drill-ploughs, because there was no moisture at the surface of the ggound, 
but as Mr. Bernard disapproved of this mode, the rest was sown broadcast, when they 
were obliged to irrigate the land. 

“The plantshaving been pulled by the loth of February, and the seeds taken off, 
the stems were steeped in (indigo) vats. The first vat was steeped nine days; the 
second and third, ten days; and the fourth and fifth, eleven days, the weather 
having got cooler from the fall of a shower of rain. Range of thermometer, 60° to 
70°. The plant for steeping was not perfectly ripe, but the small plants were left to 
ripen their seed. 

“The crop was small, owing to the unfavourableseason. Only i maund 25 seers of 
seed; and 70II) of Flax per bigha, while the Duncanee bigha outfit to yield from 150 to 
2oolb of clean Flax.* The proportion of Flax to the I'ow or Codilla varies accord- 
ing to the weather in which the Flax is cleaned) if prepared in the dry weather or 
hot winds, or from April to the end of June, the proportion is one-third Flax to two- 
thirds Tow ; if prepared in damp weather, or from July to Octob“r, it is half to half. 
With regard to the cost, M. de Verinne says: ‘ Supposing the season to be an 
average one, and the produce of the bigha to be isoft of clean Flax, too bighas 
would give 6? tins, and the cost, according to the annexed estimate, bfeing R2,237, 
will show the cost per ton, landed in Calcutta, to be R331, or 33. In making up 
the estimate, 1 hkve calculated the expenses according to those of the experiment of 
last year. Only the produce has been valued at 150]]) per bigha,’ though yoli 
only were obtaihed. 

“ Estimate of the probable expense for the cultivation of 
manufacture, and the despatch of the produce to Calcutta— 

Land rent for 100 bighas, at R4-8 .... 

Irrigating the lands, if there is no moisture at the surface 

at Ri per bigha 

Six plough ings, at 4 annas each per bigab- 
Chikorage, or cleaning the fields betore sowing, at S 

annas per bigha 

150 maunds of seed, at Ri-8 per maund 
Plucking the plant, at Ri per bigha . . . 

Weening, at S annas per bigha .... 

Taking off the seed, at Ri per bigha .... 

Filling the vats, taking the plant out, spreading and turn 
ing it, S:c., at 12 annas per bigha 
Breaking the flax for cleaning, at R 1-4 per bigha . 

Cleaning the flax, at 2 annas per pound . . 

Gunny bags, for bales . . . / . . 

Making up the bales 


bighas of 

plant, the 

S 

0. 


450 

0 

0 

100 

0 

0 

150 

0 

0 

50 

0 

0 

225 

0 

0 

too 

0 

0 

50 

0 

0 

100 

0 

0 • 

75 

0 

0 

.'25 

0 

0 

46S 

12 

0 

20 

0 

0 

J 4 

0 

0 


• With these Indian retur--" of the produce per bigha (which is at Bullea two-thirds 
of an ao-e), we may contrast . --nt by Dr. Hodges : “ From the returns of the 
Royal Flax Society, and from my ow.. inquiries, I would estimate the average produce 
of a statute acre m the North of Ireland of air-dried Flax straw, wiB’ ^ at two 
tons, which, by the seeding machine, are usually reduced to 3,360 a, a various 

processes of the rural manufacturer, the amount of dressed Flaxf . , obtained 

averages from four to five cwt. per acre.” 
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and strong, but deficient in cleanness and colour. The first delect arises from care- 
lessness in scutching.’ 

“ Mr, Wtlh’i . — ‘The Baltic rough Flax, which of all the specimens it is the most 
legitimate for us to compare with the Monghyr undressed one, is superior to it in 
colour, lustre, mellowness, and cleanliness. ’ The Monghyr undressed Flax, not 
having undergone the degree of cleansing, and preparative manipulation^ uhich has 
been given to the Baltic rough Flax, being more ligneous, &c., is not exhibited with 
all the comparative advantage it otheruise would have shown. The Monghyr un- 
dressed. specimen seems to possess more foie in proportion than the rough Baltic one. 
Its length of fibre seems somewhat inferior to that of the Baltic one. Its strength 
of fibre seems good. But after all it seems so promising a production that 1 think 
the parties engaged in the experiment would do best to send home a good suppl}' of 
it to the various markets of London, Liverpool, and Scotland, that they may derive 
the opinion of merchants, brokers, and manufacturers as their most true and un- 
erring guide. 

“ Mr. Wallace again submitted, in August 1841, two samples of Monghyr-grown 
Flax, to show the improvement on last year’s produce. _He stated that they were 
averagesamples of thirty-four bales (nearly four tons) which had just been shipped 
by the Mary Bannaiync, for London. 

“ ‘ No. 1 . — Grown from country seed on a strong black soil, which had been inun- 
dated by the river, and retained its moisture through the season. The seed was 
sown on or about Joth November 1840. Twenty seers of clean seed to a bigha (the 
bigha is rather larger than that of Bengal); the plant was allowed to ripen fully, and 
the seed to come to full maturity. This was all saved by rippling combs, which 
separate it easily from the stalk. The soil received very little preparation; it was 
drilled with one plough, another plough following in the same track in which the 
seed was sown. The plant was pulled about the zolh March, and steeped for three 
days. The breaking or crushing of the plant was done by machinery; the 'cutching 
by hand. A man could clean of this quality of plant five seers a day. The outturn 
per bigha was 9 stone, such as the muster, and 3! maunds of seed. 

'“No 2. — Grown from country seed on a light sandy soil, also inundated by the 
river; was sown about 8th October, with the same sort of seed; the land was well 
prepared, having had three orfour ploughings; the seed was sown broadcast 25 seers 
per bigha; it waSv,^allowPd to ripen fully; it was pulled 28th February, and steeped 

days. The outturn of this was about ij- stone per bigha, and one maund of 
seed — no rain having fallen from the time of sowing, seven-eighths of the crop was 
lost ; the deciding of this was similar to the other. A man could not scutch more 
than 2\ to 3 seers per day.’ 
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Boat-hire, at 8 annas per ton 

Chaunder (person in charpe of boat) .... 
Carriage of the plant, at Ki per bigha . . . 

Four Zilledars, for six months, to look over the cultivation, 
at R3 each per month 


B a, p. 
SO 
7 
100 

72 


o o 
o o 
o o 


Exchange, at R3-12 per cent. 


2,156 12 
80 14 


Co.'s R 
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“ Monghyr Experiments, 

“ ' The culture of Flax was commenced near Monghyr, on the Ganges River, in the 
year 1839 ; and specimens were presentedito the Agri.-Horticultural Society, in May 
1840, and again in the month of Septembei in the same year. 

‘“iThe strength of this Flax, as ascertained by Professor O’Sliauglinessy of the 
Medical College, Calcutta, was as follows, and as compared with other kinds tried at 
the same time 

Monghyr, undressed ..... 1 • > 40,000 


Archangel 
Baltic, dressed 
Do. undressed 
Irish, dressed 


43,000 

42,033 

>9.075 

17,075 


“ Mr. Deneef considered itthe best sample of India-growm Flax that he had seen. 
“ The sentiments of some of the members of the Flax Committee were m follow:— 
“ Mr, Hodskinson . — ‘The samples of Flax are of middling quality; the fibre fine 
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« Mr. Wallace, in Ws reply to the queries of tne Society, states that the higha at 
Mongbyr contains 3,600 square yards — three-fourths of an acre, and that the inun- 
dated land is to be preferred. Alluvial land will yield a crop if not too sandy, hut 
the higher land is preferable if rain fall two months after sowing; that dry soil 
produces a good plant, but of very coarse quality. He sows at the latter end of 
September for seed only, but from 15th October and all November for fibre, to the 
extent of 6olb to the bigha if sown broadcast, and 40B) if sown in drills. 

" The American and Europe seed, he states, produce double the quantity of fibre, 
half the quantity of tow, and of a finer quality, but only half as much seed as the 
native. Of this the price in the district was from R1-4 to R 1-8. That he reaps 
from the 25th of February to the loth of May. That the average crop is about 9 
stone, or per bigha; and that eWteew Of these are required to produce a ton 
of Flax; with of tow, first quality 36II1, and second quality 14 Ih per bigha; whde 
there is an average crop of s^maundsof seed- The time of steeping varies from 
two to three days in the liot montlis, to four and five days in February, October, and 
November, and to seven and eight days, in the cold months ol Dacerrfber and 
January; and that one day more is lobe added for dry plants of the preceding 
season ; and that the cost of Flax laid down in Calcutta, per ton of 20 cwt., is from 
£12 to ;^i5, all expenses included. 

‘•'Ihese expenses consist of rent of land, Ri-8 to R2 pc- bigha ; if the rayat 
uses hti land in the other months, then four annas less than the above rates. Coolies 
obtainable at l4 annas per day for rippjing, steeping-, or carrying to the factory; or 
One rupee for fourteen bundles of 34 cubits m girth, tightly compressed. It is steeped 
in a vat, and taken out when the fibre will separate easily from tbe wood, and then 
dried in tbe sun. It is crushed by being passed under large iron rollers, and then 
placed on the edge of a board, where the fibre is separated from the wood by striking 
it svith a wooden sword. The expense is R3 pet bazar maund, and the conveyance to 
Calcutta, R20 per 100 maunds. Notwithstanding the small cost (£12 to £15) for a 
ton of Flax laid down at Calcutta, which was pronounced of good quality, and prob- 
ably similar to the other Indian Flaxes, which were valued in England at various 
prices, varying from £35 to £45; also stating that the amount realised on the sale of 
the seed is calculated to have more than covered the expenses of cultivation, rippling, 
and steeping {Report in Agric. Sac. Proc., Nov., 1841, pp, 38 and gs) : fhe_ specu- 
lation did not succeed. For we find in the Proceedings of the same Society for 
February, 1S44, pp. 45 and 165, Mr. Wallace, intimating, in reference to his opera- 
tions lor several years past with a view to establish the cultivation of Flax at Mon- 
Chyr, that he w-as afraid, from the serious drawbacks he liad experienced, that he 
should be compelled to abandon the speculation unless some encouragement was 
^ afforded by Government. The Society having referred all the papers and samples of 
Flax received from Mr. Wallace to their Hemp and Flax Committee for report, it is 
stated that one of the members was in favour of an appeal to Government, while the 
other three were opposed to such a step ; but as neither the facts nor reasons for either 
side are given, we are unable to draw any other general conclusions.’ 

“The foregoing rather detailed account of the experiments, culture, preparation, 
and cost of Flax groivii in different parts of India, may appear to the reader to have 
occupied more attention than their importance entitles them to. But without going 
through this labour, it would be impossible to draw any satisfactory conclusions for 
the prosecution of any future experiments in the wme or in other parts of tbe country*, 
if such should be thought necessary. But it is first desirable to know what was 
thought of these fibres when sent to the markets of this country. This we are fortu- 
nately able to do, from some of the results having been published, and from some of 
the specimens having been sent to the India House. A detailed report is given from 
Liverpool of the first samples grown, and of which a report had also been made 
by Mr. Deneef. But he generally rated them higher than they were valued in this 
country, though we are unable to distinguish exactly the respective specimens in the 
two reports The Secretary next submitted an extract of a letter which he had been 
favoured w'. hby Mr. Hodgkinson on some samples of Flax(similar to those so favour- 
ably reports on by the Flax Committee of the Society) forwarded by him to Liver- 
pool. {Vidt. Report’ 1841, p. 41.) 

<“ date January 30, «S4i, is from Mr. Grey, and he says : 

‘From what an judge, and having shown them to a friend here who has probably 
as much throu a his hands as any other in Liverpool, a partner of William Jackson 
Son, & Co, I r._ .\ 1 urray seemed far from sanguine about them, but I trust they 
indicate the capability of producing an article of great importance and extent. 

“‘/if.— The best is a lot (countryFlax, native seed, a6th May 1840)— this may- 
be worth £40 to £45 per ton here ; it is finer, softer, and better than — 
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“‘2nd . — ^Tbe large parcel (country Flax, native seed, 27th May 1840)— which has 
a fine broad fibre, and not much inferior; it is worth ^40, if in quantity equal to 
sample. The lengths are too unequal, which rr-akes it fall upon the hackle, and is a 
disadvantage. Of these two samples the fibre is by no means weaker than of many 
Other such IHaxes, and probably when this is the case it arises from the preparation. 

“‘3rd, — (Bengal, May, prepared by Belgians.) Dew-ripening weakens, I under- 
stand, the fibre, hurts the colour, and even prevents its bleaching as it ought to do, 
and for which such Flax would be used. Where water is obtainable for steeping this 
method should not be resortedito. 

(Indian Flax, No. i, grown in the neighbourhood of Calcutta, worth at 
least ^30 per ton.) This is better, but seems, if I mistake not, also to be dew-ripen- 
ed. It IS worth £z5 here, however. 

“ ‘ 5th. — These from imported seed don’t seem equal to the produce of native. 

“6th..— The heckled Bengal Flax does not show to advantage, being imperfectly 
dressed, and happens to be of a dry, hard nature. . .... 

“ ‘ yt/j. —(Country Flax, native seed, 26th May, 1S40.) This rnark is similar to 
the first, but you will distinguish it, being darker coloured and harsher. The first is 
the best, I think, decidedly. Weakness ot fibre is an insuperable fault where it exists, 
and it may be perhaps avoided by better preparation. The Belgians’ is very weak, 
and some of the others. , , . , 

rows.— One of these (Bengal Tow, native seed, 30th May 1840), seemingly 
the clearing or last tow, is a very good thing, worth in Dundee ^£30 tO;£33, I should 
say; the others from firmer tools before this, £20. Another of same mark as first 
woith perhaps £t6.' These are of great consumption, as recommended before to 
your attention Codillas from £12 @ 1620 per ton would do well, and could be 
obtained from the waste in preparing the better Flax, observing always that the staple 
be good and the fibres strong, though they need not be of great length by anv means. 
In Flax the longer the better, though not required beyond moderation, but the fibres 
should be equal and uniform, so as all to split and yield as much dressed as possible. 
These Flaxes on the whole resemble most the common Newry FIa\, which costs 
^£'40 @ So per ton, wanting the natural sap, in which all these are deficient. 

“‘The quality I think will not be of the best for some time, but much that would 
sell largely in Dundee or even Belfast might be obtained; in Dundee everything is 
used, down to the coarsest ; but Flax worth 40 to £6e per ton is most saleable, and 
to the most certain and best buyers. The Codillas and Tows there seems no doubt 
of, and Flax to bring from ^30 to j£'45 per ton also.’ 

“The next report we have is on the samples of Flax grown in the folloiving 
year (1840) : — 

“‘Four specimens of country-grown Flax, prepared in Calcutta.-— Preseufeef by 
Mr. H. Woollaston on behalf of the ‘ London Flax fixperimental Society.’ 

' “ ‘ No. I — Is'a sample of Flax of last y^r’s growth, from English seed, not accli- 

mated. Six hundred pounds of this quality, T^Ir Woollaston mentions, yrete for- 
warded to London by the Bucephahes ; and by the last mail Mr. Rogers advises that it 
was valued at £50 per ton. 

“ ‘No. 2 — Is a sample from acclimated English seed^ grown in Enbilly. The seed 
was sown last November, and the plant gathered in February, having been in the 
ground S5 or go days. Mr. Woollaston states that this |ample is considered much su- 
perior to No. I, and that Mr. Deneef attributes its superiority to the seed being accli- 
mated, which renders the separation of the under-bark much easier, and leaves the 
Flax finer -and softer. Mr. Deneef estimates its value compared with No. i at £36 
per ton. 

‘“No. 3 — Is a sample from the same seed and growth as No. 2— but consists of 
picked portions of plant, so as to furnish appccimen of the degree of fineness that it is 
possible to produce. This sample is superior even to No. 2, and nearly equal to the 
best produced in Belgium ; much surpassing the £60 Belgian ordinary qualifies. , Mr. 
Deneef estimates its value at £60 the ton. 

“ ‘ No. 4 — Is a sample of Flax from country seed grown and prepared at Bowsing 
Factory, district of Burdwan; estimated in London at £'40 to £45 the ton.’ 

“Some specimens of the Flax grown this year having been sent to the India House, 
and having, in March 1841, been examined by Mr. Hutchinson, of Mark Lane, he 
thought them very favourable specimens of so recent an experiment, as they seemed 
to be equivalent to Russian and Polish Flax, which was selling at that time for £4o_a 
ton ; and one of the specimens appeared of a quality which might sell for £45 a ton in 
the then state ot the market. , 

“ Mr. Enderby, then of the rope-manufactory at Greenwich, thought 3'arn made of 
it very good, and that nothing could prevent both the Flax and Yarn proving valuable 
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articles of commerce, it sent in quantities, and of uniform and sorted_ qualities. 
iMessrs. Noble have recently informed the Author that they also had received speci- 
mens, and thought them equal to the middling and even better qualities of Russian 
-Flas. There seems no dount, from the concurrence of opinion, that the Flax pro- 
duced in India was sufficiently good to stand favourable comparison with both Russian 
and Egyptian Flax, and was, therefore, of the kind which is much required, and which 
could be consumed here in the largest quantities. The question, therefore, is whether 
it can be produced at a cost so as to yield a profit to both planters and the merchants 
who would export from India to England. 

"Observations on Experiments. 

“On reviewing the accounts and the results of these experiments, it appears that 
though abandoned too soon in some situations, they were carried on for a sufficiently 
long period in others to allow of reliable deductions being drawn from them, if full 
information on all points had been supplied. The soil does not seem to have been 
complained of; but though drainage is essential in man)’ parts of Europe,_the power 
of irrigating will be found most useful in the East. The climate is obviously very 
different from what the plant meets with in Ireland, as not a drop of rain seems to 
fall from the time of sowing to that of reaping the crop ; but heavy dews compensate 
for this deficiency during a part of the season. But as this dryness of climate pre- 
vails over a great part of India during the season of cultiyation-ythat is, from the end 
of the rainy season to the beginning of the hot weather — it is evident that irrigation is 
necessaiy for such cultivation, and must not be too expensive. Perhaps the double 
monsoon of the Madras Presidency might in some localities afford a suitable climate 
if the temperature is not too high. A perfectly appropriate climate may no doubt be 
obtained at different elevations on the Himalayas, and in some of the mountainous 
ranges of the South of India; but European superintendence may not be available 
and the expenses of transit be too great. 1 he Saugor and Nerbuddah territories 
appear favourable, from their more moderate climate ; while some of the districts of 
the North-West of Sindh, and the Panjdb, may be found suitable, from the command 
of irrigation and the prevalence of a moderate temperature. 

“The proportion of seed required having been ascertained by Mr. Deneef, we can- 
not but observe the unexpected results obtained from the sowing of some native seed 
— the Flax produced from Saharunpore seed having been considered to be of excellent 
quality, and, in Liverpobl, to be the best of all the specimens sent. American seed 
was found to be suitable to the Cv- ; but it is remarked that when sown in a rich, 
it did not do so well as when sown in a poorer, soil. The whole question of what is 
the best seed for the untried soils and climates of new countries is one of considerable 
difficulty. It does not follow that seed from a rich soil and the most careful cultiva- 
tion is necessarily the best for transference to a poorer soil and,drier climate ; indeed, 
the co'nvCrse would, in many cases, appear to be the more suitable course. But even 
in the case of whe<ats, some from Australia and from the Nerbuddah, pronounced the 
finest in the English market, have never produced good crops in this country, notwith- 
standing the most careful attention. Indeed, the most advisable course appears to be 
to grow the best native seed, and as thickly sown as is found to be suitable, for the 
exprefe purpose of changing the branching nature of the. plant, and then making an 
exchange with the seed of other districts following the same course; in order to 
insure, that interchange ol seeds which is so beneficial for all kinds of crops, and is 
conspicuous in Indi.a in the indigo crops of Bengal being grown from the seeds of the 
North-West. In the directions for culture in Europe, we have seen that early sowing 
is necessary to produce good fibre, and late sowing for seed; but in India the reverse 
course is to be followed, for early sowing, in consequence of the high temperature, 
induces rapid but, from the dryness of the climate, stunted growth with an abundant 
production of seed; while later in the autumn the temperature is lower, the growth 
IS slower, hut the dews being heavy there is greater moisture, and this, with the slower 
growth, produces finer fibre. The early sowing, is preferred. by some, in order to 
save the expense of irrigation, but this must sometimes be with the sacrifice of the 
quality of fibre. 

“With respect to the cost at which Flax can be produced in India, we find Mr. 
Leyburn stating that he gets four maunds of Flax, or .saSlb, from about one-third of 
im acre of land, at a cost of ^2-ios., or for about a ton ; and that thissold for 
jgaga ton in London; but we do not find that he proceeded with the cultivation. 
Mr. Deneef calculated the cost of Flax produced by him to be £“32 a ton, with a pro- 
fit of ^8, which would afterwards amount to £14. Mr. de Verinne calculated the 
cost would be isi a ton, with an average crop; though he did not get half the 
quantity’. The cost of both is evidently too high, unless the finer qualities of Flax ' 
-are produced. Mr. Wallace, who continued the longest, and produced Flax at the I 
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cheapest rate — that is, from £\z to £ 15 — ouctht to have succeeded, as he states 
that the expenses of cultivation were paid for by th* seed. But we find him. as we 
have already stated, represeiftinsr to the Agricultural Society that he should be unable 
to go on with the culture, from the dtscouracements he had met with, unless assisted 
by the Government, Though the difficulties are not specified, the}' must have been 
greater than appear from the published accounts, and therefore the facilities and the 
profit are not so great as they appeared to the Agrt.-HorliciiUttral Society , — who 
thus unintentionally induced the Government of Lord Auckland to consider that 
public aid was not necessary. 

*' It is very evident that such experiments can only be made under the superintend- 
ence of Europeans, when, if successful, they may be adopted by natives. In repeat- 
ing the experiments in more favourable situations, it would seem very desirable at 
first to ascertain as accurately as possible the quantity of produce of ordinary quality 
obtainable per acre, with good cultivation in a favourable locality, on an average of 
years, and then to endeavour to improve the quality. The profits of the ti\o kinds of 
cultivation and preparation are not very dissimilar in Europe. Though manufac- 
turers may require more of the coarser qualities of Flax, planters will of course 
grow that for \vhich they can get the best prices; though it will be safest at first to 
reckon only on getting the prices of Russian or Egyptian Flax.”_ 

As bringing Royle’s account down to more recent times, the following 
special report, written by Mr. W. H. D’Oyly, Collector of Howrah (which 
appeared in the Proceedings of the Revenue and Agricultural Department 
for 1873I, may be given. The report is of so'great interest that it is feared it 
would be seriously injured by any attempt at abbreviation, though in some 
instances Mr. D’Oyly deals with some of the facts given above in the pas- 
sage from Royle’s Fibrous Plants of India — his report is, in fact, a re- 
view of Royle’s statements and of all that had subsecjuently appeared. Mr. 
D’Oyly, in forwarding his report, accompanied it with a letter from which 
the following passages may be extracted, as showing the extensive research 
made by him which resulted in his report embracing chief facts continued 
in the Agri.-Horticultural Society’s Journals as well as his own original 
enquiries: — 

“ While I was at home, or rather on my way there and back, I picked up all the 
information I could get from the journals of the Agri-Horticultural Society of India 
and several other books regarding the cultivation of flax in India ; the enclosed report 
is the result. 

“ Dr. Forbes tVatson very kindly took a great deal of trouble in hunting up all 
the records of experimental cultivation and manufacture in India, and supplied me with 
numerous extracts from the records of the India Office. 1 now send on the report to 
you, as it may be of some use to Government. It has been proved that there is no- 
thing in the soil and climate of certain parts of India against the production of good 
fibre; in fact, very good fibre has been produced, but it has not yet been proved whe- 
ther the cultivation and manufacture can be carried on profitably, Panjfib flax manu- 
factured by Government was proved by sale at auction to be equal to Russian flax, 
which is better again than Egyptian. Now, if the Egyptians can make it pay, we ought 
to be able to make it pay also. If India could be made a flax-producing country it 
would be a grand thing not only for India, but for England, 

“ I believe 1 have cited chapter and verse for every statement I have made, so that 
there may be no mistakes. 

“ Report on the cultivation of Flax in India. _ 

/‘Objcct. — ^T he object of this paper is to show, in as concise a form as possible, 
^fcActidts of the several experiments that have been made from_ time, to time both 
possible -nment and by private individuals, in the cultivation of the flax plant 
^st prodo various parts of India, and» to urge the prosecution of further ex- 
Dsneef estii. such a manner as to give them at least some chance of success. 

‘N°'.4~uean something more than the success which has already attended 
Factory, distrkigriments which have been made; for, although it has been proved 
“ Some spec*, produced from the flax plant grown in this country when the 
and having, in My attended to, and that such fibre would find a ready sale in some 
thought them very- still India has not become a flax-producing country, 
to be equivalent to Ertance of India as a flax-producing country. — ^That 
ton; and one of the sp to supply her manufactories with flax from India, instead of de- 
the then s^le of the ma does on Russia, Prussia, Egj'pt, and other countries, is a 
‘ Mr. Enderby, then ortance. 1 exclude Belgium, as there is at present no -ea- 
)t very good, and that noi 
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son to anticipate any ditlicuUips nitli regard to tlie supply from that country, and 
also because India, though perhaps she may not hope to equal Belgium in the quality 
of her flax, might still well "Compete with Egypt, Russia, and other countries. For 
the Dundee market the Indian flax that has already been produced in the Panjab is 
admirably adapted. In tho Dundee Chamber of Commerce, Mr. O. G. Miller, the 
Chairman, in 1858, speaking of the Panjab flax, specimens of which were laid on the 
table, said that * the fair value of the flax at the present time he considered to be 
fully jC 4S ton overh'ead, and he would be glad to take a quantity of it at that 
price.’ ‘ Indeed, a mixture of this flax with that of the Baltic would much imfirove 
the yarn by imparting strength to it. Such flax would be therefore admirably 
adapted for canvas yarn and other yarn where great strength was required. Every 
one then would agree that if a supply of some thousand tons annually of this flax 
could be obtained *at a fair price, a very great boon would be conferred upon the 
linen manufactures of this country, and this district in particular would be benefited 
more than Belfast or any other town, for we have a hold of the coarser end of the 
linen trade, for which this flax is better adapted than for the finer spinning of Belfast 
and Deeds.’ Dr. Royle, in his work on the Fibrous Plants of India {page 141), 
quotes from a letter written by Mr. J. McAdam as follows: ‘ Belgium, Holland, 
France, and Ireland^ can supply all the world with fine fibre, but Russia and Egjpt 
cannot keep pace with the demand for coarse.’ 

” Favourableness of the present time. — I believe that the time has now come 
when the cultivation and manufacture of flax can be carried on in India profitably — 
certainly with more hope of profit than it was reasonable to expect in former years — 
hrst, because higher prices can now be obtained in the home markets ; secondly, 
because the means of communication both in (India and also between India and 
England have been so much improved, and the rates of freight have lately been so 
much reduced;* and thirdly, because the great irrigation works lately undertaken 
by the Government of India in Behar and in other parts of the country, and which 
are being extended throughout immense^ tracts of diy and thirsty, and therefore 
hitherto comparatively unfruitful, lands, -will supply the only thing wanting to enable 
farmers to turn these lands to good account — lands now in many places Ijdng waste 
to a great extent, and even where cultivated, obtainable in many parts at a verj’ low 
rate of rent. 

’’The flax plant of lNDiA.~The Indian plant called ulsee ovieesee is a variety 
ofltbe flax plant which is grown exclusively for the seed from which linseed oil 
is expressed. This variety has acquired certain characters from the peculiar me- 
thod of culture adopted with a view to obtain as great a quantity of seed as pos- 
sible ; and this is done at the expense of the fibre, for the plant, in consequence 
of the peculiar method of culture, is always short and bttshy. The same thing 
occurs with the plant known commonly in India as ganfa or bhang, which 
produces an intoxicating drug; this is the true hemp plant (Cannabis sativa), 
and in India it is not cultivated for fibre, but for the resinous secretion of its 
leaves.’ Dr. "Rojle in his work on the productive resources of India, says: *In 
Europe it is well known that if it be wished to prevent a plant secreting the prin- 
ciples, bitter, acrid, or otherwise, which are natural to it, the practice is to exclude 
it from the influence of light and air, as in t\ ing up lettuces and covering up celery ; 
so to ensure a full secretion of the principles natural to a plant, an opposite treat- 
ment is necessary, and is practised with the hemp in India by openness of planting 
and consequent exposure to the full influence of light, heat, and air.’ Hence the 
flax plant in India being valued on account of the oil of its seed, is sown in lines on 
the borders of fields, and not thickly, so that it becomes short and bushy, with many 
branches yielding a heavy crop of seed. This every one who has seen anything of 
the country where linseed is cultivated must have observed. To secure length and 
fineness of fibre, it is necessary to sow both hemp and flax very thickly in the same 
way that jute and sunn-hemp arc sown. 

“ Early EXPERIMENTS. — It appe.ars that the attention of Government was first 
directed to the cultivation of fibrous plants in the beginning of the present century. 

• In the first part of the year 1835 the freights for jute varied from rs-xj oer 
ton tofC-Ss. The quotations now (end of April 1873) are per ton. In'lulv 

1872 the steamer City of Cambridge took home 100 tons jute at T3 per ton and in 
the same month the City of Canton took 300 tons j'ute at £2-ios. per ton The Citv 
of Lucknow took 500 tons jute at ^2-71. 6d. per ton. In May 1872 the ship TytlZ 
nils took 625 tons jute at ,C2-5s. per ton. In both the years 1872 and 1873 the 
highest rates for jute did not exceed £4 per ton. ' '4 ‘"O 
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The East India Company had hemp farms, and Dr. Ro'cbiirg'h seems to have been 
the first to attempt the production of flax in lndia._ Unfortunately no record appears 
to have been preserved of the result of his experiments. Dr. Royle who published 
a work on the fibrous resources of India, called attention to the subject in 1834, hut 
little seems to have been done till 1839, when a company was formed in London 
called “^the London Experimental Flax Company.’ By them a Belgian farmer and 
a Belgian preparer of flax were sent out to Bengal, and experiments were made 
with more or less success in several parts of Bengal, Behar, and the North-Western 
Provinces. Riga, Dutch, and country seed, were all tried. Generally, as might be 
expected, the Riga and Dutch seed proved better than the country seed, still some of 
the specimens of flax produced from_ the latter wore most favourably reported on and 
considered by Mr. Deneef, the Belgian farmer, to be worth £C6 a ton. This is pro- 
bably a rather high estimate, for some specimens sent to Liverpool at the same time 
were valued at from £30 to jt4S per ton; bpt it is right to add that some time after 
some Panjab flax was actually sold at auction at ;fs4-io<. per ton.* The Agricul- 
tural and Horticultural Society of India took the matter uji .warmly. Medals and 
prizes were offered ; but although the results of experiments were encouraging, the 
cultivation did not till many years after extend beyond the few bighas in the several 
places where experiments were made. 

“ Experiments in Shahabad.— ^In the district of Shahabad, at a factory called 
Nonore, which is on the banks of the river Soane, Mr. Lyburn for several years (1840 
knd previously) persevered, and although his efforts were crowned with great success, 
still he wrote in a desponding way of the almost insurmountable difficulty he encoun- 
tered in getting the natives to take to an}>thing new. He must here have referred to 
the manufacture of the fibre, and not to the cultivation of the plant, for it is beyond 
doubt that the natives will always take to any cultivation that will pay well, and even 
to the preparation of the produce; when it is not attended with any great difficulty 
requiring more than ordinary care. Take, for instance, opium and jute, the cultiva- 
tion of which has increased so enormously. But the preparation of the flax fibre is 
infinitely more difficult than that of jute or sunn-hemp, and requires Euiopean super- 
intendence, without which the natives would never produce a marketable fibre. Even 
in the comparatively easy preparation of jute and sunn-hemp, a large proportion of 
the fibre is more or less damaged by carelessness in preparation. Mr. W. Stalkartt 
of Ghoosory, who owns an extensive rope manufactory, informs me that no less than 
one quarter of the sunn-fibre brought to him is damaged by carelessness in steeping ; 
the stems are often left for too_ great a length of time in the water. I may add an 
extract from a report by Mr. Sturrock, Secretary, Chamber of Commerce, Dundee, 
dated iith March i860 (‘faurnal of the Af'ricuUural and HorticztUural Society ojf 
India, Part III., Vol. Xll.y. — ‘As to the quality, it is not nearly so good as a lot sent 
home by Mr. McLeod, which I sold at ;654-ios- per ton. It is pot so good coloured, 
is altogether harsher, and has much less of the natural sap in it. This we considei 
must arise from the stock having been allowed to grow too long a time, or not having 
been pulled early enough, and from over-steeping, or othcrvnse had preparation. 

“ Again, in the Agricultural and Horticultural Society's Journal for 1S63, Part 
III, Vol. XIII., it will be seen that both Mr. McGavin and Mr. Stalkartt, in reporting 
on the weakness ofjsamples sent to them for report, attribute the weakness to want ol 
care in preparation. To return to Mr. Leyburn’s experiments. It appears from the 
Proceedings of the Agricidtural and Horticultural Society in November 18^1 that 
‘Mr. Leyburn succeeded in producing an article of lengthened staple, and of a 
quality vieing with the flax of Russia and elsewhere. A portion of the cultivation 
was carried on in the sandy bed of the Soane river, and part in the uplands of the 
district.” [Mr. Leyburn’s results will be seen at page 15 above. — JBrf.] 

“ In a foot-note the size of the bigha is not very clearly shown. 1 he Shahabad 
bigha at present contains 27,225 square feet, and is therefore about two-thirds of an 
acre; but Mr. Leyburn puts down his bigha as ‘something more than the Bengal 
bigha, which is 1,600 square yards, the third of_ an English acre.’ Still, as he cal- 
culates the produce at four maunds of flax per bigha, which is equal to one ton from 
seven bighas, it would seem that the bigha referred to by him must be at least as 
large as the present Shahabad bigha. The factory maund is equal to 74[^lb, there- 
fore four maunds would be equal to 2 cwt. 2 qrs. iS^lb. At my request a search was 
made among the records of the Nonore factoiy by the present owner, Mr. Solano, for 
any papers that there might be relating to Mr. Leyburn’s experiments, but unfortu- 


* This, however, was a very small quantity, vii., about two tons, which was the 
best that had been then prepared. See extract from Mr. Sturrock’s report quoted 
in the next paragraph. 
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nately the factory was burnt in the mutiny, and no papers on the subject have been 
found. 

“ Mr. Deneef’s estimate of the cost of cultivation and preparation. — 
Mr. Deneef, the Belgian farmer above alluded to, drew out an estimate of the coet 
of a ton of flax produced from English seed well dressed, and in his opinion worth 
£50 or more in Uie home market. It must be remembered that this showed the cost 
of cultivation, &c., near Calcutta, where it was, and always will be, higher than it is 
iip-country. It will be secn'that he calculates that thirty Bengal bighas* would be 
necessary to produce one ton of flax.” 

, [Mr. Deneef’s estimates will be found on page 18. — Ed.'] 

“ Experiments at Monghyr. — Mr. Wallace, at Mongnyr, for years made ex- 
periments, and he perhaps may be Said to have been the most successful producer as 
far as cost of production is concerned. He states in a letter, dated 21st August 1S41, 
to Dr. Spry, Secretary to the Agricultural and Horticultural Society of India, that 
the expenses of cuUination, rippUiigt and steeping, •sere more than covered by 
the proceeds of sale of seed. The cost of preparation of three tons he gives as fol- 
lows:— 

Scutching of three tons after being broken or crushed by 
rollers . .... . . 

Gram and grass for horses and bullocks, syces’ wages, &c. 

Peons and carpenter . 

Mofussil expenses and carriage to Calcutta . . . 

Boat hire and travelling expenses 

, Total 



R3*'4=£3fli or jCi2 per ton. 

" Mr. Wallace estimates the produce per bighaf as follows ; — Flax, ‘ average crop 
9 stone, iG bighas (or a ton j tow, 1st quality 361b, and 2nd quality i^lb; seed, average 
crop 3i maunds.’ He considers that the most preferable land is that which is yearly 
inundated j dm r lands, he says, will yield a good crop if not too sandy, but high lands 
are preferable U rain falls two months after sowing.^ 

“ Experiments AT Bulleah, in Ghazeepore. — Mr. Deverinne’s experiments at 
Bullcah, 1840-41, were the least satisfactory of all, but a leason is given for this, and 
it would appear that better results were obtained in other years from his estimate of 
average crops. In his tetter to Messrs. Hamilton and Company, Calcutta, dated 20th 
September 1841. he estimates the cost of cultivation of loo bighas. and of the prepara- 
tion and despatch of the produce to Calcutta, at R2,237 ; the yield, he estimates, in 
an average season, at from 150Q1 to 2oolh per bigha, or (say) 6J tons per loo 
bighas • the cost of one ton, therefore, landed in Calcutta, would be R331 . The bigha 
referred to is the Duncance bigha of 28,336 feet square, about double the size of The 
Bengal standard bigha. Mr. Deverinne adds that the proportion of flax to codilla is 
one-third flax to two thirds codilla, so that besides the 63 tons clean flax, there would 
be 13} tons codilla? The figures given above are taken from Mr. Deverinne’s esti- 
mate of an average season j but his actual return in 1840-41 fell far short of these 
figures. This, however, is not to be wondered at when we see that the season 1840-41 
was an unfavourable one. The plant was blighted in January ; from the joth Sep- 
tember till the 20th January, yvhen the flax was in seed, there was no rain ; country 
seed was used j the sowings uere too late, and, W the advice of Mr. Bernard, 20 seers 
of seed only were Sown in each bigha, which was found to be much too small a quantity 
for the production of good flax ; part was sown with drill ploughs and part broadcast; 
the flax was cleaned at an improper time, via., during the hot winds ;1| instead cf get- 
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*The Bengal bigha here referred to contains 14,400 sqiiare feet (about one-third- 
of an English acre, and about half of the Shahabad and Gbaieepore bighas). (See 
reports of experiments in those districts.) 

t Of 3,600 square yards, Jllis of an acre. 

i Letter from Mr. J. Wallace to Dr. Spry, dated 2nd September 1841. Pro- 
ceedings of Agricultural and Horticultural Society, November 1841. 

1 1 cannot help thinking that this must be a mistake for | flax to J codilla. Mr- 
Deneef puts down i ton flax to 9 maunds (or say 7 cwt.) codilla; and Mr. Wallace 
estimates 9 stone (i26Ib) flax to 361b 1st quality tow, and 141b 2nd quality tow. 

11 See Balfour's Cytlopecdia of India, page 840; also letter from Mr. Deverinne 
to Messrs. Hamilton and Company, Calaitla, dated 2olb September 1841, published 
in Agricultural and Horticultural Society’s Journal for 1841, page 101. 
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ting a yield of 3 to 3^ maunds of seed per biglia, he harvested only i maund 25 seers 
per biglia. 

“ Withdrawal OF Governmhnt aid.— Although Lord Auckland took a very 
great inteiest in the cultivation of flav, as indeed he did in all matters connected with 
the development of trade in the various fibious productions of India, and though he 
requested the Agricultural and Horticultural Society ‘ to supply such accurate detail- 
ed information as they may possess, or as they may be able to obtain,’ still nothing 
further was done by Government; for it appears that on receipt of the Society’s re- 
port, the Secretary of the Government of India ^yrote a letter* to the Secretary of the 
Agricultural and Horticultural Society, fiom which the following passage is taken : — 
‘ The cultivation of flax can no longer be considered <a doubtful experiment, since it 
appears from your report to have proved in many instances successful, and, where 
successful, to be very fairly prafitable. His Lordship in Council is therefore much in- 
clined to doubt whether an'y .bounty or reward from Government is necessary or would 
be justifiable for the support of this undertaking.’ This_was a rather unexpected 
blow ; the Society seems to have almost dropped the question, and the flax company 
seems to have collapsed. 

“Government experiments in the Panjab. — Later on some very successful 
experiments were made by Government in the Pan jab, chiefly through the exertions 
of Mr. Cope. These were on a more extensive scale than those that had previously 
been made, and Lord Dalhousic took a person.il interest in the matter. The plan 
proposd by Mr. Cope, and approved of by Government, w.as that premia should be 
given of R500, 350 and 200, for the successful cultivation of flax on are.as to be respec- 
Jjwely not less than 25, 20, and 15 acres; th.at Government should purchase the entire 
IPbp, seed, and fibre of the required length, paying at the market rate of the seed, 
with 25 percent, added for the fibre; that simple instructions should be diawn out and 
made as widely known as possibte.f These and some other resolutions were passed 
in 1854, and operations commenced during the autumn of the same year. On the 
pledge of Government to purchase the whole of the produce, large areas were sown 
with linseed. The cultivation increased from 3,453 acres in 1853-^4 to ig,ono acres 
101854.55. These are the returns tor eight districts only. The services of a German, 
Mr. Steiner, were secured; that part of the cultivation over which he was able to 
exercise immediate control yielded very satisfactory results; 1 10 maunds of respect- 
able fibre were thus produced, and purchased by Messrs. Harton and Company of 
Calcutta. 

“ Unfortunately, however, the instructions given were not generally attended to. I 
will quote Mr. Cope’s own words: — 

“ But, as a gcner.1l rule, it was found that the zemindars had so entirely' neglected 
the tenor of the instructions communicated to them, that a great proportion of the 
plant was found, on examination, totally iinsuited to the production of even a decent 
fibre, and m no one instnnee would the zemindar exert himself to the extent of at- 
tempting even the preparation of any fibre, although the difficulties in the way of 
doing so are by no means great.t This preparation ol fibre is, however, an operation 
requiring labour, and labour is what the Panjabi cultivator dislikes of all other things 
if he can possibly avoid it, a fact that points to tlie desirableness oj introducing 
machinery^ on an extensive scale, leaving the country-people to cultivate and increase 
the growth of whatever of a vegetable character may be applicable to the arts of 
Europe.' 

"Again, Mr. Cope says: ‘The Indian, or more correctly the Panjilbi, in fact 
does not know what labour is. No wonder he prefers sitting smoking his hukah, 
now and then peeling his sunn stems by way of a change, to standing up like a man 
to break and scutch flax or any similar profitable, but distasteful, occupation. He 
may be brought to grow the plant, but I much fear that is all — for the present at 
least.’ There is undoubtedly a good deal of truth in these remarks. All the flax 


• From T, H. Maddock, Esq., Secretary to the Government of India, Revenue 
Department, dated Council Chamber, the 22nd November 1841, to H, H. Spry, Esq., 
Secretary to the Agricultural Society. 

+ See paper on the introduction of flax as a fibre-yielding plant into India, and 
especially into the PapjAb, by H. Cope, published in Vol. XL of the Journal of the 
Agricultural and Horticultural Society of India, 1859. 

i Here 1 think Mr. Cope is t.-rong, for the testimony of all other persons whose 
experience renders their opinions ot great value, shows that the preparation of the 
flax fibre is more difficult than that of any other fibre — rhea perhaps excepted. 

The italics are mine. _ In a paragraph below 1 have given >ny reasons for the 
belief that the use of machinery is necessary for preparation of this fibre in India, 
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that was produced in the Panjab was produced bj’ hired labour, except in one isolated 
instance, namely, at Deenanug-gur, where Mr. Cope found that a small quantity had 
been prepared by the cultivators. 

“ Owing to the inattention of the cultivatois to the simple instructions given, the 
premia offered by Government were not earned, none of the prescribed conditions 
having been complied with. Mr. Cope, however, recommended that the premia 
should not be altogether withheld, and a sum of Ri,49i was apportioned to the most 
deserving cultivators. Unfortunately, however, the p.ayment wai delayed for two 
years. It is therefore not to be wondered at that farmers and cultivators lost the small 
interest in the matter which had at first been excited fay the offer of the premia. 
Lord (then Sir John) Lawrence, in the Panjab report of 1855-56, saj’s : ‘In 1855 
(the autumn of that j^earis here meant) about 25,000 acres of linseed (that is, half the 
superficial area sown in 1854-55) were sown, but the season, being dry, was unpropi- 
tious ; no merchantable flax was obtained.’ Now, irrigation would have prevented 
the loss caused by the dry season. Mr. Cope, in his paper above cited, says that Sir 
John Lawrence must have made a mistake, for ‘ the very fibre which has attracted so 
much attention at Belfast, Dundee, and Leeds, was prepared from flax grown in the 
districts of Gujranwalla and Lahore during the season of 1855-56.’ Ihe quantity 
sent home, however^ was very small, being about two tons. Some 55 maunds, pre- 
pared by Mr. Steiner, were sent to Belfast, where the quality was tested. At a special 
meeting of the Chamber of Commerce at Belfast, the question of the cultivation of 
flax in India was discussed, and some yarn, spun from the Panjab flax, was examined 
and pronounced to be of the value of from £35 to £45 per ton. Subsequently at 
Dnndee a meeting of the Chamber of Commerce was held (September 1858), and 
three kinds of flax from the Panjab were valued respectively at ,(.48, £46, and £zS a 
ton. The Chairman, Mr. Miller, remarked on the strength of the Panjab flax. In 
a letter, dated Lahore, 20th July 1859, written by Mr. T. H. Thornton, Personal 
Assistant to the Officiating Financial Commissioner, to the address of the Secretary to 
the Government of the Punjab, the financial results of the experiment are given. In 
. looking at these results we must remember, as Mr. Thornton says, that the object of 
this experiment ‘ was not to ascertain whether the exportation of flax could be re- 
munerative, but to make investigations regfarding the soil best adapted for its culture 
and to initiate the zemindars into the processes required for preparing the fibre for the 
European market.’ ‘It appears also that a considerable portion of the seed and in- 
ferior fibre was distributed gratuitously among the zemindars.’ Attached to this 
letter is a statement of the sale proceeds of Gujranwalla flax, which 1 give below, as 
it shows what a large margin is left for the cost of cultivation and preparation 


Receipts. 

Sale proceeds of 19 bales sold at Belfast, as per 

account 

Sale proceeds of g bales sold at Dundee, as per 
account ....... 

Disbursements. 

From Wazfrabad to Multan, including cost 

of packing 

From Multan to London .... 
,, London to Belfast per steamer, including 
warehousing in London, commission, &c., 

&.C. ....... 

From London to Belfast, including storing, 
commission, &c., at Belfast 
For carriage of 9 bales to Dundee, &c., &c. . 


Net proceeds 


£ s. d. £ s. d. 

63 6 4 


28 15 10 


92 6 2 


4 >5 


18 

12 


31 8 6 
60 14 8 


“Now, it will be seen from the above that after paying all costs of carriage, packinp- 
warehousing, and commission, there remained a balance of ,^60-14-8 to cover the 
expenses of cultivation and preparation of two tons (or rather less) of flax Then 
again, over and above this the. e would be the proceeds from the sale of seed and 
codilla. Mr. \Vallace of Monghyr found that the proceeds from the sale of seed alone 
covered the cost of cultivation, and he has shown that the expenses of preparation 
packing, and carnage tq port need not exceed £vi a ton-say £24 for the two tons’ 
but even if we double this amount, there still remains a large balance for profit. 
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"Mr, Gubbins’ experiments at Allyghur.— In 1854-55 and i855-5CMr. Gub- 
bins, then Judge of Allyghur, made some experiments, using both foreign and native 
seed, and sent some of the flax straw produced to the Agricultural and Horticultural 
Society in Calcutta, and also some specimens of fibre, prepared in a rough way, ruif/i- 
out the usual process of retting. '1 he straw was forwarded to the Chamber of Com- 
merce, Dundee. This was grown ‘/rowt native seed and after the native fashion 
solely for the sake of the seed.’ (See Journal of the Agricultural and Horticultural 
Society, Vol. IX,, 1854, p. 379-) Mr. Robert Sturrock, Secretary to the Chamber 
of Commerce, Dundee, thus reported on iti ‘From this it appears that if proper 
means as to sowing, growing, and cleaning are taken, India may be a flax-piodu- 
cing country} and in order that we may be provided with as much information 
as possible, could you state at about what price_ such fibre, prepared and ready as the 
sample, could be shipped from India? Unless it cart be laid down here at a certain 
cost, it could not be used ; and 1 have to mention that the Directors of the Chamber 
consider that if such flax could be laid downmt a price not exceeding u- ton, it 
would be useful in the manufactures of this place. The price refers to this particular 
sample; if better more could be got.’ These remarks referred to the following re- 
port: — ‘On examination you will find it, I think, to contain considerable promise, 
there being evidently nothing in the soil or climate of the district in which it is grown 
opposed to the production of a flax that could be used by spinners generally in’ this 
country. From the straw having been intrinsically a very poor article. Such as the 
flax steepers in this country would scarcely purchase at all, you will find the quality of 
the finished sample also indifferent, but nevertheless it is a marketable articl", and 1 
think good results might follow if another experiment was made in which more pains 
was bestowed on the cultivation.’ It must be remembered that this flax was raised 
from country seed sown thinly in the same way that natives sow for the sake of a good 
crop of linsecd,_ Mr. Gubbins, to show the natives what use could be made of the 
enormous quantity of refuse ulsee straiy which they throw away after the seed has 
been collected, made from some of this refuse straw a quantity of string which was 
purchased by a Calcutta firm. It does not appear whether his lessons yielded much 
fruit; but I suppose that there being no purchasers on the spot, the experiment was 
dropped, and now, as formerly, thousands of tons of teesee stalks are thrown away, 
from which at least a large quantity of string could be manufactured without expense 
and with very little trouble. In some parts of India the stalks are given as food to 
cattle j but cattle are equally fond of the refuse after the fibre has been extracted. In 
the steam retteries in England the water which runs through the flax stems is always 
used with the husks of flax and chopped straw to feed cattle, and forms a very nutri- 
tious food. [See Mr. Blechynden’s notes of a visit to Wishav) Flax Works, Journal 
of the Agri.-HorticuUural Society for 1854, F’ol. IX., p. 27.) 

‘‘ Other experiments on a smailer scale. — Experiments on a small scale were 
made at Burdwan, and four samples were presented to the Agricultural 'Society by 
Mr. J. Erskine in July 1844 ; those were raised from acclimated and up-country seed, 
and were pronounced to be of a fair quality, and valued at from ;^30 to /■34 per ton. 
In Chittagong Mr. Sconce, then Collector of that district (1843), produced some flax 
from acclimated Europe seed, and also some from country seed ; the latter yielded a 
flax that was softer and finer, but much shorter and weaker than that raised from ac- 
climated seed. At Jubbulpore Mr. Williams produced some flax of good 'quality, and 
Dr. Royle considered that this part of India is the best adapted for the growth of 
V flax, the climate being a medmm'between the extreme dryness of the North-West 
\Pjovinces and the moisture of Lower Bengal — an argument that would apply 
TBow ail., to ttie province of Behar, The Jubbulpore hemp brought into 

break <. Williams, is well known, and Dr. Royle judged from its length 
' ^ .as well as by the specimens of flax grown by Mr. Williams, that 

t. There is s^ugor and Nerbudda territories is eminently suithble to the pro- 



cd tlf 

Mr. Ff 


linseed of these territories is a white species, and seed collect- 


m T. H. Madotwhuted for experiments to different parts of the country. 

■ (unci'*! that three-fourths of the crop raised from this seed ‘was 
lulturd’!"!® f!'® common linseed, grown in the vicinity of the 
• introdifJiem.’ {See Foyle’s Fibrous Plaitts 0/ India, p. 144.) 
nj4b, by ,is unsuccessful. In the first year he procured from 
icultural Socit the plant had been grown for seed in the native 
. Cope is wror.vas too bushy for the production of fibre;. the next 
leir opinions oFriablc loam fit for anything; it had been a caiili- 
:ult than that of auade-cultivated and highly manured. (Letter 
line. In a paragra\ He had the best seed sown very thick- 
machinery is necessaiticd a height of three feet> but the result 
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ivas tlint the fibre %v.-is small and A\cah, and inferior to the Jubbulporc and up- 
'”''"^8 onol'usioks.— F inm the results of the several experiments that have becri 


CULTIVA- 

TION. 

Early Experl- 
mcnis. 


siip'^rv 
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h and ihc Central rrovinccbj seconaty, uiiit it » huhu *.u 

l,rV nrofi'ablv where tho area of cultivation is limited, and under the immediate 
hion Ola qualified European; f/n>r//y, that the native cultivators frenerallv 
nrrpare the llax, but that they can and will grow the plant in the way that is 
ry for the production of good fibre if ti ts madc-aortk ihnr alulc, t.c., rf a 



remains 
country in such a way as to 


■' CoLtr-CTION OF JNI-ORM.STION' AS TO VALUC OF 
seen Whether llax can 1)0 cultivated cxtettsively in this r , 

vl.-ltl a fair nrofit. first, to the cultivator, and second, to the purchaser of the plant 
ind preparer of t& To show this, it will first of all be necessary to calculate 
howmuch the latter would have to pay the former for the plantwhcn ready for piilhng, 
and for this purpose I have collected certain information from_ persons well qua- 
lified bv long experience and intimate acquaint.ince with the agricultural classes to 
r ve accurate information on the subject. [The answers obtained were embraced in 
an appendix which it is not thought desirable to republish here, but the following re- 
marhs indicato the gentlemen from whom the facts shown in the anpcndix were ob- 
t lined —I'd,'] 1 may mention here, says Mr. D Ouy, that Mr. Mylne is a member 
of the firm ofllurrows, Thomson and Mylne, who hold from Governmenta le.isc of 
the cxtenMve ludgdeespore estates, which formerly belonged to the notorious rebel 
leader Koer Singh. This estate has been transformed by them from a jungle into 
one of tho most valuable estates in that part of the country (T.illah Shah- 
abadl and they bear the very highest character as zemindars. Mr. Charles Fox, 
with his elder brother, owns several indigo fiactories in Shahaliad, and is the .able 
inaimger of the Maharajah of Doomraon’s extensive estates. Moolvic Syud Abdool 
Ilieis the manager of the Court of Wards' estates in Shahabad, and is also a 
zemindar lioldingTand in Zillahs P.atna and Jaunporc._ lam much indebted to all 
these gentlemen lor tlic trouble they have taken to obtain for me as accurate inform- 
atiim as possible. 

“Estimate of cost or flax straw and ok the manufacture tuf-re- 
rftOM "or fibre. — Tcesec is sown by the natives for tlio seed crop in two w.ayS— some- 
times broadcast, nnd sometimes in lines with or round other crops. To make tho 
cuirnalion of the same plant for fibre profitable to the raiyat, be must be paid for 
the produce of his field a Sum cqu.al to what he would get for the produce of the 
same fvhi when cullivated in tlie ordinary rray. When sown round the edges of 
barley wheat, or gram fields tho linseed yield perbigha would be about one maund, 
v.diie Us, and the valun of the produce of the other crops would be about Kio, 
tile v.ahi'e of fodder Kz, and of the oil Ky, or in all RiS." TIic raluc of seed saved 
for the yext year's sowings may be considered as a set-off against the v.alue of seed 
sown. When sown broadc.AEt. the yield of linseed in a good year might bo from 5 

10 7 maunds, or an average yield, taking good and bad se.asons into account, wxiuld 
In: about yi to 4 m-aunds. ‘ Syud Abdool Hyc puts down the average yield at asomC- 
wbat smaller Rgiue, but when we consider that Mr. Lcyburn, Mr. Wallace, and 
others got yi inaunds of seed per higha from the plant that they cultivated for 
fibre, and remembering that when grown in the native fashion for seed the yield 
would be gre.atcr, 1 think we mav lodk on Messrs. Mylne and Fox's figures as 
tb» wore coirfCt. Besides, in c.alculating what wo ild be a fair sum to pay the raiyat, 

11 is better, if w» err at all, to err in his favour. Putting the average yield then down 
at Jt inaunds. the value wuuhl be Rii. In cither case, therefore, in an avernye season 
liievaiue o! the prcduce (ita bighat of land frotn November tld Febni.-iry or March would 
r.ot exceed Rit>. Fiom former experiments it appears that from tS to tbbigha are 
necessary to ptodure one ton of fltx. If, therefore, raiyats were asked to grow the 

• Thisw rjirb-aps the ouuide v.-vtac of a good crop. RiG would be rather above 
Shan under th- .nv<*ragc valu- cf prcxlcre. 

t The b'glia of squ-irc feet. 
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linseed plant in the way necessary to produce good fibre, and were paid at the rate of 
( ® pc'" h'oha lor the produce, the purchaser would have to pay R250 for the produce 
of Tfibighas, The seed would be worth R16S, calculating the yield at si maunds per 
bigha. and the value at R3 per tnaund. Ueducting, then, the value of the seed from 
the price paid to the raiyats, there would be a balance of R88 to be added to the cost of 
p^paration, packing, and carriage to port, and if this cost does not exceed R120 
(^12) per ton (this is what it cost Mr. VV'allace at Monghyr), the flax could be 
shipped at Calcutta at £20-i6s. per ton. The cost of freight, screwing, and insur- 
ance, should certainly never exceed per ton 4-105. would be nearer the mark); 
so that a ton of flax might be landed in England, Scotland, or Ireland at £2(3-l(is. a 
ton at the outside. Then, besides this ton of flax, there would be (say) 8 cwt. of 
codilla, which could be disposed of in Calcutta for from £% to jfs-ios. ‘ The ton of 
flax, if moderately well prepared, would fetch not less than £^o, and probably more.t 
The expenses in England would be about £i-tJS. per ton.t In the above calculation 
the value of the refuse, both for fodder and for manure, has not been taken into con- 
sideration. The following table will show in a more convenient form the figures above 
given : — 


Expenditure, 

A* a. p. 

Price of produce of 16 bighas 250 o o 
Cost of preparation, packing, 
and carriage . . . 120 o o 

Freight from Calcutta to 
England, insurance and 
screwing . . . . 60 o o 

Expenses in England, ware- 
housing, commission, &c., 15 8 o 

Profit 154 8 o 


Receipts, 

S a, p. 

66 maunds seed, at R3 each . l68 o o 
S cwt. codilla (say) , . , 32 o o 

1 ton flax . » . . 400 o o 


Total .600 o o 


Total . Coo o o 


“If COST OF PREPARATION, &c., BE RAISED TO £20 PER TON.— In the above 
calculation it will be observed that I have adopted Mr. Wallace’s estimate of the cost 
of preparation, packing, and carriage, which is undeniably a low one, and probably 
would not cover the cost if machinery was employed with European supervision j but 
even if we raise these figures to R200 {£20) per ton, there would still be a profit of 
R74;S (;f 7-^5.) per ton if the flax sold at ;^4o per ton, or a profit of R24-8 {£2^5.) per 
ton if the flax realised only £35 per ton. Another Rio (/,i) might safely he added 
to the profit, as the freight, insurance, and screwing would in all probability never 
exceed £^ per ton, but, on the contrary, be found generally to cost even less. 

“Steam retteries — ^The several processes which have to be gone through fvhen 
only manual labour is employed, from tlie time that the plant is ready for pulling till 
the fibre is ready for scutching, require great care ; and without constant and close 
supervision, such as it would be impossible to afford with any hope of ultimate pro- 
fit, the natives would never turn out a marketable fibre. The pulling, stooking, 
stacking, rippling, water-retting, drying, S:c., &c., require the greatest care and 
attention. By the introduction of steam retteries, fibre can be prepared iminediatoly 
the plant is received from the cultivators, and within two days. An interesting 
account of a visit to the Wishaw Flax Works near Glasgow is given by Mr. Blechyn- 
den, and published at page 25, Part I., Volume IX. of the Journal of the Agricultural 
and Horticultural Society of India for 1854. In this Watt’s patent process of pre- 
paring flax is explained ; ‘ The flax straw is delivered at the works by the grower in 
a dry state with the seed on.’ So that all that the cultivator has to do is to grow the 
plant, pull, stook, and deliver it at the works. One of the great advantages of the 
steam processes is that the seed and chaff is all saved, while it is generally lost, 
bj’ the cold-steeping process. ‘ The shoves or refuse woody matters are also em- 
ployed in these new works as fuel, whereby a great saving in coal is effected.’ An- 
other very great advantage that would be gained by the introduction of steam ret- 
teries into India would be that the risk of damage during the lengthy processes 
of preparation by hand during the hot season, when the hot winds prevail, would 


♦ From what 1 have been able to ascertain, the owners of paper-mills would gladly 
give from R2-8 to B3 pci maund for codilla. 

t Turkish flax is now quoted at £^o, and St, Petersburgh 12 head at £55. 

J The total cost is less. 1 have added 10 shillings, as the commission on sale of 
flax would be double of wb.at is put down for jute. 
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be alii'ost altosjether avoided. As regards the question whether machinery 
would pay m India, the best proof is that it pays in England, where a much higher 
price has to be paid for the flax straw. Mr. Blechynden, in his report of a visit to the 
Redford F 4 ax Works, states that the proprietors contract with the farmers for the 
supply of flax straw at p^r ton (page 22, Parti, Vol.IX., Agri.^Horticnltaral 
Satiety's Jaurnal for 1S54). A Committee of the Royal Flax Society of Ireland, in 
reporting* on Mr. Watt’s system, state that 1 cwt. of flax straw weighed with the 
seed on yields isilb of fibre ; so a ton of flax straw would yield 270th of fibre. The 
necessary amount of flax straw, therefore, to produce 2701b' ot fibre would cost ;f4, 
and consequently the amount of flax straw necessary to produce one ton ot fibre 
would costa little over;£’33. If, therefore, it pays the manufacturers in England to 
pay ;f33 lor an amount of flax straw which will produce a ton of fibre, it ought to 
pay manufacturers in India to pay the rayat £15 (R2S0) for the produce of 16 bighas; 
and I think 1 have shown that 6250 would pay a rayat mell for the produce of 16 
bighas. 

“Part of Bfngal bfst adapted,to cultivation of flax.— The part of 
Bengal which would be most suitable for many reasons for the experimental cultivation 
of the flax plant for fibre would be that comprised in the districts of Patna and Shah- 
abad— because all the lands of these districts will be irrigable directly the 
boane irrigation works have been completed ; and secondly, because the soil, being a 
rich clay, is eminently suitable.; and thirdly, because Dehree-on-the-Soane, where 
there is a large Government work-shop superintended by an officer of considerable 
experience and ability, would be an excellent site for the establishment of a steam 
Tettery; and fourthly, because the means of communication by the several canals 
and branch canals will render carriage both cheap and safe. As regards the soil 
best adapted for flax, Mr. Deneef, the Belgian farmer, was of opinion that lands 
subject to inundation that are annually renewed by alluvial deposit are well suited. 
He writes to Dr, Sory, Secretary to the Agricultural Society, as follows ; — ' Les 
terrains qui sont renouveles annuellement par les dSbordements du Ganges, ou qui 
sont frais et riches, conviennent le mieox pour la culture du lin.’ 

“ Mr. Wallace thus reportsf on the different kinds of lands i' — 


CULTIVA- 

TION. 


Early Experi- 
ments. 


Alluvial .... Will j-ield a good crop if not too sandy. 

Highland .... Preferable, if rain falls two months af.er sowing. ■ 

Inundated .... The most preferable of any. 

Dosala (i.c., two-year land) Very good if not too low. 

Loose and sandy . . . Plant will not come to the same perfection. 

Hard clay .... Produces good plant, but of very coarse quality. 

Mr. Deverinne was of opinion that ‘ the best lands are those in which there is a 
small mixture of sand ; such lands are easily prepared, and can be well pulverised.’ 
The large district ot Shahabad is almost entirely surrounded by rivers from which 
spills annually inundate and renew the lands of the riparian estates. There are 
also in this district a great number of Government and Court of Wards’ estates, so 
that almost every facility exists for experiments on a large scale. 

“ Propriety of Government engaging in trade. — There is a considerable 
difference of opinion as to the propriety or otherwise of Government engaging in trade. 

I would point out the case of Egypt. I think that there can be li’tle idoubt that it 
was owing entirely to Government operations that the flax trade became permanent- 
ly established in that country. To this day flax is prepared by Government, and 
quotations in the home papers are given showing the prices of flax prepared by Gov- 
ernment and of flax prepared by natives. The flax produced there is not quite 
equal to the best Russian, and it has been proved that flax can be produced in India 
which will command prices equal to those obtained for the best Russian marks. The 
only question, therefore, that remains to be solved is the question of cost ; and I 
really do not see why, when the quality of Indian flax is equal to, if not better tlian, 
that of Egyptian flax, x\e should not be able to prepare the fibre here as cheaply as it 
is done in Egypt. 

“ Further information as to cost of machinery. — It was my intention, 
while at home on leave lately, to collect information as to the improvements in, and the 


* In their 12th Annual Report. 

Letter to Dr. Spry, Secretary to the Agricultural and Horticultural Society, 
dated 2nd September 1841. ■’ 

X Letter to Dr. Spry, datefl 2oth September ivS4i. These letters are all to be 
found in the Society’s report to Government, submitted with a letter from Dr. Spry ^ 
the Secretary to the Society, dated 25th September 1S41. j 
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cost of, machinery, the prices now paid for flax straw, the cost of preparation, and 
the demand for the coarser kinds of flax j but unfortunately my stay in England 
being of such short duration, I was unable to do so. I have, however, been making 
enquiries, and shall be glad hereafter to submit a supplementary report, if such in- 
formation is likely to prove of any use to Government, 1 also propose to trace the 
giowth of the trade in Egypt. 

“ CoNCi.usiON.— -Dr. rorbes Watson very kindly supplied me with numerous 
extracts from the records of the India Office on the subject of flax cultivation in 
India. I only regret that 1 have not been able, from want of suflicient spare time, to 
enter more fully and completely into the subject than I have done. If, howevei, in- 
complete as it is, this report will in any way tend to bring the subject of flax cultiva- 
tion in India into notice, and to the prosecution of further experiments, my object 
will have been gained. 1 trust tliat_ the result of such fiirtlier experiments may be 
what is undoubtedly much to be desired, that India will some day become a flax-pro- 
ducing country for the benefit both of her agricultural classes and of the trade here 
and in the United Kingdom.** 

The GovetTtmbnt of India considered Mr. D*Oyly’s report of such inter- 
est that it was made the basis of an enquiry throughout India. It was 
accordingly printed and issued to Local Governments and Administrations, 
with a request for any further information which they might be able to fur- 
nish. The replies were in due course procured, and these, together with Mr. 
D’Oyly’s report, were issued by the Government of India in 1874 in pam- 
phlet form. Space cannot be afforded to republish all the replies, but the 
following jottings taken from ihem* together with passages derived from 
Royle's Fibrous Plants and the publications of the A^i-Horticultural Society 
of India, convey, it is believed, a fair Conception of all that is now known of 
flax in the various provinces of India. The replies to the Government of India 
circular dealt unfortunately far more with linseed than flax, and even those 
that gave information regardii^ the fibre appear more often to be alluding 
to Hemp (Cannabis sativa) or San (Crotalaria juncea) than to Flax. 


PRESENT CULTIVATION IN THE PROVINCES OF INDIA. 


I.— PANJAB. 

The following passages from Royle's Fibrous Plants of India give part 
of the information regarding this province up to the date of publication of 
that work in 1855 ; — 

“Though Linseed is so extensively produced throughout India, we hear 
nowhere of the fibre being valued and separated. But when we get to the 
confines of cotton-producing districts — that is, into the Panjab— we find 
that some Flax, prepared by the natives on their own account, is separated 
in the neighbourhood of Lahore. For we are told that the stalks of the 
linseed plant yield a fibre, which is made into twine, and used for the net- 
worJt of their charpaes or native beds. This information was elicited in 
consequence of inquiries originated by Mr. Frere, the distinguished Com- 
missioner of Sind, from his desire to promote the culture of linseed in the 
province Under his charge. The fibre, however, of the linseed plant is 
separated in still more northern parts, as some seed of Bokhara Flax sown 
in England was found to be that of the common Flax. 

“The inquiries made respecting the growth of linseed in the Panjab 
•'Ijcited the following facts : — 


otherv?r> Cis-Sullej it is stated that three seers to -a bigha are sown 


teries into'iy.h^’’ alone, or in drills; probably as an edging to other crops, 
of preparation's of linseed considered a good crop. The stalks and husks 


and useless. The seed sells for 18 seers for the rupee to 

-.3 ] -.If _r - fi i__ _ 


. yields of oil lo^ seers ; of oil-cake 2 q J seers, 

t Turwfh flax is nai si. and the oil-cake at 60 to 66 seers for the rupee, 
t The total cost is less' linseed is cultivated, especially in the khadir 

flax would be double of wht Beds and Sutlej Rivers ; but plants ahvdys small ; 
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seed sells for 20 to 30 seers for a rupee. It is also cultivated in- the Shfr- 
wul, or trad of country in which the soil is firm and covered by a deposit 
from the rains, with the sub-soil always moist— ripens before barley, and gene- 
rally before wheat, 

“ ‘ Linseed is also cultivated in the rich loamy soils of the Kangra district 
skirting the Himalaya, but chiefly in the eastern parts, on account of the 
seed, which sells for 20 to 100 seers for the rupee — fla.v itself burnt. 

“‘In the Panjdb, sown with barley and viussitr {or lentils! in Kariic 
(October and November), it ripens in C/iycf (March and Aprill; usually 
sown intermixed with the above crops, or in separate patches. Never irri- 
gated, but grown along the Sutlej, in khadir land, or that which is inunda- 
ted during the rainy season, but never manured. 

“ ‘ In me Lahore division, it is grown chiefly about Sialkote and Di'na- 
nagar, and is the only part where the fibre seems to be made use of, as it 
is stated that the stalks yield a fibre which is made into twine, and used 
chiefly for*the network of their charpaes or native beds. The price of the 
seed is about R2-S per maund. Feu- localities are stated to be well suited 
to it, and the seed was in little demand. Twine made of the fibre was sent, 
but no notice seems to have been taken of its quality. ’ , 

“ From the above details of cultivation, it is evident that though linseed 
is very generally known, it is nowhere extensively cultivated, as is evident 
from the price of the seed, which is dear in comparison with that of wheat. 
Some of the uses are well known j for instance, the oil is used as a drying 
oil, and the bruised seed, mixed with flour, is described by Major Ed- 
wardes as given as a strengthening food for cattle, and the oil-cake is no 
doubt employed for the same purpose; while the fibre is sufficiently valued 
to be separated in some, though burnt in most places. It would seem 
much in favour of the production of good fibre that the growth is much 
slower than in the southern provinces of Bengal.” 

In 1858, Mr. Baden Powell informs us, a quantity of native flax from 
Indaura, Kangra Valley, was sent to England and was considered to be the 
finest specimen sent from the Panjab, it was valued at the high price of 
£55 £60 a ton, and actually sold at ,^54-ios. “ If,” wrote Messrs. 

Kani & Co. of Dundee, “flax such as Colonel Burnett sent home (t.e., the 
specimen alluded to above) could be put on board at Karichi for £26 a. 
' ton, it would leave to both importer and exporter a handsome profit.” 

Inspired, apparently, by the above results, and in consequence also of 
the demand for coarse flax having then exceeded the supply, manufacturers 
in England became very anxious to obtain flax from India. The Belfast 
Indian Flax Company was created in x86i,wilh an agency at Sialkote, 
which had for its object the encouragement of the growth of flax in that dis- 
trict, with a view to its exportation to England. The sanguine hopes of the 
Company were, however, shortly afterwards seriously damped by the dis- 
covery that the whole of the seed sent out by their representatives in Eng. 
land had been so entirely damaged on the way, that no portion of it would 
germinate, an announcement which produced so depressing an effect on the 
members of the Company that it at one time appeared doubtful if they 
would have the resolution to persevere in the undertaking. On the spirited 
representation, however, of Dr. Forbes Watson of the India Office, who had 
very opportunely received a specimen of Sialkote flax, valued at between 
^60 and X70 pet ton, the Home Government authorised a grant to the As- 
sociation of £1,000 per annum for two years, on their engaging to earn’ on 
their operations for three years at all events. Under this stimulus the Com- 
pany commenced its operations with renewed vigour. 1'he result of the first 
experiment was highly satisfactory. The plants attained a good height, were 
rich in strong fibre, and altogether very superior to the Indian plant as ordi- 
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narily reared, while the fibre shipped to England was pronounced by com- 
petent authority to be equal in qualitj’ to the best Irish flax. The prospects 
of the movement were thus considered “ most cheering.” Soon, however, 
seiious difficulties arose. The Company could not grow the plants in suffi- 
cient quantity near the factory to make it remunerative to the zamindars. 
When grown at a distance in small quantities, the cost and delay involved 
in carrying the raw material to Sialkote were out of proportion to the sale- 
proceeds. The apathv of the peasantry was also a ^eat difficulty. They 
could not be induced to persevere in the cultivation of the plant on the 
approved methods it was sought to introduce, the plants produced under 
the European method of cultivation being not near so rich in oil as the 
ordinary country seed. In these circumstances, the Company had to dis- 
continue its operations, and ceased to exist in 1S67. For some lime 
afterwards the business was carried on by Messrs. Bertola, Cox & Co,, but 
they too relinquished it in 1869. 

It would appear \from the replies received by the Government of India) 
that linseed is now very little grown in this province, and that the fibre, flax, 
is only very occasionally utilised. In Karnal iq highas 10 bts'Mas of land 
were devoted to the produce of the fibrous plant (during the year of report), 
which gave a produce of 52 maunds 20 seprs. The cost of preparing one 
bt^ha of flax was ascertained to be R3 ; this produced 3 maunds at a price 
of R2-S a maund. The report further states that in 1855-56 flax was sown, 
but the results were far from satisfactorj’. The zamindars do not seem 
to appreciate the culture of the plant. In the Jagraon tahsil of Lu- 
dhidna experiments were made in 1854, but the results were not favourable. 
In Gujarat flax was cultivated in 1863 on account of the Indian Flax As- 
sociation of Belfast, but no notes of the produce were made. In Peshawar 
District flax is cultivated to a small extent and ropes manufactured from 
the fibre for domestic use. In Kangra it was stated that 4,432 acres were 
under Linum usitatissimum. In 1S81-S2 the area in Kdngra under this 
plant was reported in the Gazetteer of the District to be 7,150 acres, being 
the largest figure for the Panjdb. The crop is grown in the valley, and is 
valued solely fi;r the sake of the oil, no use being made of the fibre. Small 
care is bestowed upon its cullixation, the seed being simply thrown upon 
the ground between the stubbles of the newly-cut rice. The crop is very 
poor, but suffices to supply oil for local use. 

The following passages in the Agri.-Horticultural Society of India 
allude to Panjab Flax Journal (Old Series), IX., 139 (letter by Mr. H. 
Cope ; (Proceedings, 1885, p. cxlv). Major Hollings’ report on the suit- 
ability of the Panjab for flax cultivation } X., 96 (report on samples) ; also 
Proceedings, 1858 (report on Mr. Cope’s samples) ; XI., pp. 75-139— a de- 
tailed and important paper by Mr. H. Cope " On the introduction of flax, 
as a fibre-yielding plant into India, and especially into the Panjdb p. 188 
“ Report on the sale of Panj 4 b-grown flax in the markets of Dundee and 
Belfast; also (Proceedings, 1859) Ivii., and (i860), VI., cv. 
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. 11 .— NORTH-WEST PROVINCES. 

The Government of the North-Western Provinces forwarded, in reply 
to the Government of India’s circular, copy of a letter from the Superintend- 
ent of the Botanical Gardens at Saharunpore, in which Dr. Jameson 
gives an account of the endeavours made up to 1861, in February of which 
year the letter was written, to extend the cultivation of flax in these prov- 
inces. Dr. Jameson relates how those trials proved fruitless, shows 
the causes of failure, and suggests the means which should, in his opinion, 
be adopted to ensure a lasting and profitable extension of the cultivation of 
the plant. “ Before replying to your letter No. 1472A., dated 2gtnd October 
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last.withendosuvcs,” Dr. Jameson wrote, “ I deemed it necessary lo ex- 
amine what had been done regarding the cultivation of flax in India, and 
■particularly in the Panjab, preparatory to Submitting a full and detailed n.-W. 
report. To do this I found would only be going over a subject which had Provtuces, 

been fully investigated and exhausted by the late Dr. Royle in his work 
staled the Fibrous Plants of India and by Mr. Cope in a paper lately 
published in the fonntal of the Agricultural and Horticultural Society 
of India. 

“ 2. In these two publications full details will be found regarding all the 
experiments made in flax cultivation throughout the countrjx 

*'3 In the Panjab the subject had been taken up with energy and acti- 
vity, and good results had been gained. But in my late tour I ascertained 
that in almost every district where the plant had been cultivated, unless 
that of .‘^ialkote, it had been discontinued ; the experiment, therefore, so 
successfully begun was too prematurely abandoned. _ . 

“ 4. No doubt the question that flax fibre can be raised in the Panjab fit- ‘ 
ted for the home market has been solved, and has thus passed from spe- 
culation to fact. But still, as far as the natives of the country' are concern- 
ed, nothing has yet resulted. The cultivation, instead of extending, has 
diminished, and, had not the Deputy Commissioner of Sialkntc taken up 
the subject with energy and activity, the experiment would have been fruit- 
less, or, as remarked by Wlr. Cope, would have died out in the Panjab from 
sheer inanition, and that, too, originating in three causes —want of persever- 
ance on the part of the local Government ; second, want of enterprise on 
the part of British manufacturers ; and third, want of activity, energy, and 
interest on the part of the native cultivators in the welfare and progress of 
the country. 

•' 5. In a country like India, Government, when desirous of introducing a 
new product, or of rendering an old one, by a process of cultivation unprac- 
' tised, valuable in the arts, must take the initiative, in order to overcome the 
prejudices of the ignorant, indolent, and slothful cultivators. There is no 
active and energetic middle class to direct and encourage the labours of the 
native farmers, and it is a well-known fact that even in Britain there is no 
class more difficult to persuade to adopt new and improved processes of 
cultivation and new ideas regarding farming than agriculturists ; and, 
had not the policy lately introduced opened up the country to free trade, 
the old and routine system of cultivating the land would have by thousartds 
been continued to this day in Britain. 

“ 6. The British farmer is now compelled by the free importation of grain 
to resort to high and scientific cultivation and the best manures, in order to 
enable him to hold his own. 

“ 7. Mr. Mechi and others, through means of their private experimental 
farms, have shown to their tenants and tenant farmers how to maintain 
their position, even though the British markets be extensively supplied 
with untaxed bread-stuff from abroad. In this country such spirited in- 
dividuals are unknown, and therefore anything to be introduced for its im- 
provement must, I respectfully beg to state, be initiated by Government. 

The system at present followed by native farmers in cultivating flax for its 
seed is miserable in the extreme ; the shove or straw from whence the fibre 
is obtained being only used as fuel, or broken up and mixed with other 
substances and given to cattle. Let natives be shown that substantial ad- 
vantages would occur to them by cultivating the flax properly, and that 
good marketable fibre can be obtained from it, for which there is always a 
ready and immense market, and 1 doubt not but they would soon take to 
the cultivation. But, though the cultivation in the Panjab has in most 
- places retrograded, yet still beneficial results have ensued from the experi- 
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ment instituted by Government, which may ultimately be of immense im- 
portance to the Country. 

"8. By the exertions of Mr. D. Macleod and others, the experiment 
was prominently brought to the notice of the flax manufacturers in Britain, 
where for years the supply of flax from home cultivation and foreign import- 
ation has been far short of the demand, and samples of the fibre laid before 
them, which were pronounced worth ,^55 per ton ; and so satisfied were 
they, by the specimens exhibited, that the Panjab was fitted to grow flax 
suited to the home market, that they formed a company, an ‘Indian Flax 
Company, Limited, of the Panjab,’ in order to carry it on, and their agent, 
Mr. Wightman, has now settled in the Sialkote district, and has com- 
menced operations. By him advances have been made to zemindars to 
cultivate flax, which they will repay him back in kind. He, too, has dis- 
tributed acclimated seeds, and has applied to me for a large supply to ex- 
tend his operations, which, however, I cannot meet. Land of his own he 
has none, and he is therefore entirely dependent on native cultivators. The 
S5’stem introduced is an admirable one, and will continue to be so as long 
as the company consider the interests of the native cultivator as well as 
their own, or, in other words, give him a fair remuneration for his labour. 
If this be done, and if the superintendence be confined to advice in the 
manner of cultivating the plant properly and preparing the fibre, and the 
distribution of acclimated seeds, and, above all, in a newly-acnuired country 
like the Panjab, where the inhabitants look to the district officers as their 
best advisers, if the countenance of Government through their district officers 
be continued, flax cultivation will rapidly spread, and the fibre become an 
important article of exportation, 

“ 9. But the as yet small success gained in the Panjdb is not, in my 
humble opinion, sufficient to stimulate private enterprise to seek a field for 
operations in the North-Western Provinces. 

" 10. The services of Mr, Cope are not available, or if they were, they 
could only be procured at a rate which Government would not be prepared 
to meet. By him extensive mercantile transactions are carried on at Amrit- 
sar, and thus his time is fully occupied; nor is he acquainted with the 
methods of preparing flax. 

“11. To grow the plant assistance is not required. This we can do. 
What are wanted are, 1st, good scutchers and hecklers— men intimately 
acquainted with the processes of manufacture, and fitted to teach the natives 
of the country ; und, the best kind of machinery used in preparing'flax ; 
3rd, a large supply of acclimated seeds ; 4ih. the directions for the proper 
management of the flax crop, compiled by the Committee of the ‘ Royal 
Society'for the Promotion and Improvement of the Growth of Flax in Ire- 
land,’ with a few alterations and modifications to suit the climate of the 
North-Western .Provinces, might be translated into Hindi, printed, and 
distributed to native cultivators through district officers whth much advan- 
tage. 

“_t2. In the worksalluded to all the information required on flax cultiva- 
tion is to be found. The Agricultural and Horticultural Society of Cal- 
cutta, by publishing the most important information to be found in the 
reports and transactions of the ‘ Royal Society for the Promotion and Im- 
provement of the Growth of Flax in Ireland,' have done all that is required 
to popularise the cultivation, so far as that can be done by the press, and 
in Dr. Royle's work on The Fibrous Plants of India the cultivator will find 
the same information condensed. To him, therefore, I would recommend 
this work .-m a text-book. 

" 13. Prizes have already been offered by the Panjab Government for the 
best samples of prepared fibre, and for the largest quantity of land brought 

L. 33 401 



Products of India, 


39 


the N.-W. Provinces. 


(ff. Watt.) 


LINUM 

usitatissimum. 


under cultivation with flax, but with no beneficial results, as they remain 
unclaimed by any one. Such an inducement held out appears to be of 
doubtful utility, though it might, with much advantage, 'be done on a small 
scale by district officers. 

" 14. In the magnificent system of canal irrigation, the North-West Pro- 
vinces has the means for flax cultivation far superior to that possessed by 
the Panjdb, and to encourage it, therefore, and meet the demands for accli- 
mated seeds on an extensive scale, I would respectfully recommend that an 
experimental farm of from 50 to 60 acres be formed in the Saharunpore 
district, adjoining the garden, where irrigated land can be procured at a 
- reasonable rate ; that the incidental expenses, such as land, rent, water, &c., 
be met by the sale of the seeds, a certain quantity being reserved for dis- 
trict officers for distribution to zemindars. _ 

“ That if European instructors from regiments be available in this country 
two men be obtained from the ranks of any regiment for a short time to 
prepare the fibre, and teach natives how to scutch and heckle. That the 
fibre be sold, when prepared, to meet the wages of the parties who prepare 
s it, a large sample being reserved for exportation and examination by British 
manufacturers. That acclimated seeds be given to district officers, parti- 
cularly those whose districts are in part irrigated by canals, to distribute 
to zemindars. That zemindars repay in kind with the shove or straw the 
value of the seeds received, and that small rewards, such as those distributed 
by the Deputy Commissioner of Sialkote, be given to such cultivators as 
present the best samples of flax plants for scutching. These rewards were 
received with the greatest satisfaction by cultivators of Sialkote, as they 
were distributed publicly to the recipient by their own district officers. 

“ 15. For the plants raised by zemindars, and fitted for preparing fibre, 

, there might at first be difficulty in procuring a market. The finest samples, 
however, might with advantage be purchased by Government, and from 
them fibre prepared for the market as an encouragement to the best culti- 
vators. This, of course, could only be done to a limited extent. But when 
the field became extensive it would be high time for Government to dis- 
continue the experiment and hand it over to private capitalists. But the 
seeds alone would ensure the zemindar against any loss. In fact, he would 
only be doing, though with better seeds, what he is now doing; flax of 
inferior quality and quite unfitted for preparing fibre being cultivated every- 
where. 

“ 16. In the Panjab both Mr. hWigtman and Mr. Cope are prepared to 
purchase all fibre of good quality, and were it shown that flax capable of 
producing good fibre could be grown in the North-West Provinces, capital 
and funds to work it would, no doubt, be forthcoming to take it up. 

“ 17. To do this it would be necessary to import some good seed from 
Courland and Livonia, and from which all the best Dutch seeds are for- 
warded. To the acre about 2 bushels, ori| maunds, are required. I 
would therefore recommend that a ton or 28 maunds be import^, which, 
with the acclimated seed which will be available this season, w'ould enable 
me to cultivate 50 acres cf land, an ample extent to spread the seed over the 
country. 

“ 1 8. When the Honourable the Lieutentant-Governor visited the garden 
last season, he saw two fields under cultivation with flax, the one with 
Russian seed, the other with indigenous seed, and the plants of the former 
from 3^ to 4^ feet, and the latter only from 2 to 2 J feet in height. 

" 19. From the former seed a supply was sent to Mr. Cope, then Sec- 
retary to the Agricultural and Horticultural Society of Lahore, and from it 
dates the commencement of the experiment of flax cultivation in the Pan- 
jdb.” . 
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The Government of the North-Western Provinces also submitted a 
communication, received from the local Board of Revenue, which gave the 
results of the enquiries made by it as to the actual extent of the culti- 
vation in these provinces. The substance of the papers forwarded may 
be here given, the broad results in regard to flax being as follows : — 

“ Flax (Linum usitatissimum; is not cultivated for fibre. 

“ The Commissionerof Allahabad has suggested that the richness of^soil 
and large outlay required for the production pf good flax fibre form an 
effectual bar to the successful cultivation of the plant for this purpose at 
anything like a moderate price. This statement traverses the conclusions 
drawn in Mr. D’Oyly’s report, but is supported by the fact that the cul- 
tivation of flax for fibre has been abandoned. It appears to the Board 
that the exhausting effect of flax on the soil should not be overlooked, and 
that first experiments cannot be accepted as a crucial test. 

“ The Board recommended that a series of careful experiments should be 
instituted on a small area on the Bulandshahr Farm, both on ordinary land 
and on highly cultivated and manured land. The experiments, if carefully 
conducted, would prove whether flax could be profitably cultivated for fibre, 
and set the question at rest as regards the North-Western Provinces. 

“ The report furnished bj Mr. Ricketts, the Commissioner of Allahabad, 
alluded to above, was as follows A little flax is grown in a few parts of 
the division for local consumption, for oil and cake It is hardly ever 
grown as a field crop, but only in a row drilled in, every here and there, on 
the edge of a field, or in furrows lo or I2 feet apart in wheat crops. The 
only soil suitable for flax in this division is a porous black soil, very like 
cotton soil, found only near the course of the Jumna. 

“ Regarding the cultivation of flax, I can say that a great effort was' made 
d uring the Russian war to introduce the cultivation of flax into the Panjdb : 
good flax was grown with a long fibre fit for export to England for manu- 
facturing purposes, but it was established that flax to be good requires a 
great deal of water, good soil, and plenty of manure, and that it is a very 
exhau.sting crop. These were obstacles to the extension of the cultivation 
which can only be got over (as in the case of cotton a few years ago) by 
great demand at high prices, and a certain market, not a remote sea-port, 
of which the cultivators have never heard, but in the markets in their 
neighbourhood, to rvhich they are accustomed to resort. 

“The native cultivator has no notion of growing flax for the sake of the 
fibre. It is only grown for seed. The same plant cannot produce both 
fibre and seed. If required for fibre, it must be forced in its growth with 
water and manure, be planted thick, and cut before the stalk gets hard, — 
that is, before the seed begins to ripen. When grown for seed, the plant is 
sown in drills far apart, and is preferred short in the stem,— so short that 
the same plant could not produce fibre of a sufficient length to be of any 
use.” 

Messrs. Duthie St Fuller take, however, a more hopeful view of a pos- 
sible fla.x culture in these provinces than perhaps do any other nriters. In 
their Field a>:d Garden Crops they say ; “ It is improbable that flax culture 
could be extended on any other system than that followed by Indigo plan- 
ters, under which the grower receives a cash advance at sowing time, 
together with a guarantee that his crop will be purchased at a fixed price. 
Flax fibre would be useless to a cultivator unless he was certain of gaining 
a sale for it. It does not seem that any energetic attempts have been made 
to extend flax culture on this system, and what efforts have bren made to 
promote it have been confined to experiments which have indeed proved 
the possibility of successiul flax-growing, but have given n-itsvc cultivators 
no immediate incentive to undertaking it.” 
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The Chief Commissioner of Oii6h submitted a copy of a memorandum 
drawn up by Dr. (WcReddie, Superintendent of the Oudh Central Jail. 
The practicaf information contained in that publication wdl render it valu- 
able to those who may wish to undertake the cultivation of Bax. It may 
therefore be quoted in extenso : — ~ 

“i. Soils, &.nd rREPiRATioN of soic. — The finest flax is grown on 
deep soils, argillaceous, sandy, and oh the sandy clay commonly called 
loam. In strong, rich, damp soil flax will reach to a great height, 
but is always coarse. On light fertile soil it is shorter, but fine and silky.. 
Deep ploughing is necessary, at least 1 1 inches. Fresh manure should not 
be used, but the manure, solid or liquid, added to previous crops made to 
answer. Newly broken-up pasture land does well for flax. All land must 
be perfectly pulverised and cleaned of all roots of every sort. Five dif- 
ferent plougliings are necessary, with an interval of fourteen days between 
each, so that ploughing must begin at least two and a half m >nths before- 
sowing. After each ploughing all clods must be broken up, and the 
ground made quite even. 'In fact, as flax is a riibbee crop, the ground 
on which it i.s to be sown should be prepared in the same way as for wheat, 
if manure must be added, it should be done before, or at the beginning 
of, the rains. The manure should be spread evenly on the soil. Sheep 
manure should not be used- 

*> 2. Qu\SriTY OF SEED PER ACRE, AND HOtV SEED IS SOWN. — Flax Is 
invariably sown broadcast; when sown for good fibre it is sown thick — 230 
or 240^1 (3 maunds) seed per acre. When sown for inferior fibre and 
seed 140 or i^offi per acre will answer. It is never sown by drill. 

“3. The months for sowing,— precwti ins. -From 15th or 20th 
October to the_20th November, according to season, t.e., late continuance of 
rain, as flax will not stand much rain ; hard rain soon after sowing would 
destroy the crop, hence the best time in Oudh would be the first week of 
November. j 

“ For sowing, a calm day is chosen, if possible; if wind prevail, the sower 
must move with the wind on his side, not on his face or back. A uniform 
distribotion of the seed would be insured by going over the ground twice 
and sowing half the amount of seed each time. The sowing is not to be 
done as for wheat, -that is, not after the plough, as it were in drills, but as 
stated above, broadcast by sowers walking over the field. The progress 
of the sowing may be marked by a seed harrow going over the field in 
the line of the sower. When sown, the seed is harrowed into the soil, 
and a light hand-roller drawn by a man is passed over it; this last operation 
should not be omitted. Care must be taken not to bury the seed too deep. 

" To get the seed to germinate quickly, it is well to sow immediately after 
a shower of rain. 

"4. What is to be done after sowing. — When the plants area 
inches high, tlie ground must be carefully weeded. This is done by a num- 
ber of men kneeling amongst the flax and carefully removing by hand all 
the weeds ; they must work facing the wind, so that the young plants may 
raise themselves with greater facility. If one weeding is not sufficient, the 
operation must be repeated. If not feasible earlier, the weeding must not 
be delayed beyond the time when the flax has obtained a height of 6 inches. 

'* Three or four waterings, not too copious, are necessary, according to 
season. In fact, water as often as you water wheat. 

•• 5. Harvesting — Plax must be torn up by the roots, not cut down. 
The harvesting is to b^in before the seed is quite ripe. Directly the bottom 
leaves - f the stalk begin to fall off, and the last blossoms have disappeared, 
the time of pulling has come. A ^ood test is to cut a capsule right across, 
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horizontally. If the seeds have changed from a milky whiteness to a green 
colour, and are pretty firm, time to pull has come. By not allowing the seed 
to ripen on the ground, a better fibre is obtained, while, at the same time, 
the value of the seed is not lessened ; for *it is well known that most seeds, 
though not quite mature when gathered, ripen sufficiently after being pluck- 
ed, provided that they be not detached until dry from the parent plant, all 
the sap which this contains contributing towards further nourishing and 
perfecting the seed. ’ Pulling is done by catching Hie plants by the heads 
and drawing rather obliquely; a handful is taken up each time, and the 
root-ends of the handful are kept as even as possible. Six handfuls are 
made into a sheaf. The sheaves are set up slightly, inclining to and lean- 
ing against each other with the root-ends downwards, and allowed to stand 
for five or six days. In pulling, the long stalks are laid by themselves, and 
the short separately, so as not to mix good and bad flax together. When 
plucked as directed above, the flax must be stored away under cover for 
three or four weeks, and then the seed is to be thrashed out, 

“ If, however, the grower thinks that he risks the quality of the seed by 
plucking before the seed has ripened, he may delay the process of plucking 
till the stalk is yellow up to the top, and all the leaves have fallen and the 
seed-vessels begin to open in the sun. The plants are then to be pulled up 
by the roots and laid on the ground. Clean grassy soil answers best in not 
too thick rows, in order to let the sun penetrate it thoroughly. At the end of 
four or five days it is turned, so that the plants underneath may be dried. 

"Two plans of harvesting are given above; the latter probably is the 
one preferable in this country. n 

" The thrashing out the seed must be done as soon as possible after ^ 
harvest. Thrashing is done by striking the plants with smooth round 
sticks. When the capsules have been removed from the plants, the seed is 
to be trodden out with bullocks, the same as is done with wheat. After 
removal of the seed, the flax is to be tied up in bundles of about 6Ib each ; 
it is now ready for the process of retting or watering to be next described. 

“ A. — Preparation of feax for spinning; Steeping, retting, or 
'taatering.—'V\\\s may be done either while the flax is green immediately 
after the grain has been thrashed out, or when flax of superior quality is 
required, the plants must be perfectly dry and at least a year old before 
steeping. In this country, as the flax will be plucked by the end of March, 

It must be stacked until the rains—July or August — before steeping. 

" Steep in ponds or tanks in which rain-water has collected, or ponds 
may be dug during the rains lo feet wide, 4 feet deep, and any length de- 
sirable, and rain water allowed to fill in them. The flax tied in bundles, 
as previously described, is to be thrown into the ponds. The bundles or 
sheaves are not to have stones or weights on them, but every day each 
sheaf is turned with a pole to make the uppermost side change to the un- 
dermost. The water used must be pure, soft, and clear ; well-water gene- 
rally does not answer. The retting takes six or seven days, or only four if 
the weather be hot, 

“ To know whether the flax has been sufficiently’ steeped, the following 
test must be applied. Crack the stalk across the root, without bieakmg the 
fibre, and draw the latter towards the head of the stem, stripping it upwards. 
The fibre ought to come away easily, and should, moreover, hold together 
in ribbons ; narrow and separate fibre would indicate the steeping to have 
gone too far. In short, when the skin peels easily along the .stalk, the flax 
has been sufficiently steeped. The steeping should never be entirely com- 
pleted in the water. It is best to finish by the agency of the dew. The 
process is to be carefully watched, and requires a little experience, so as not 
to under or overdo it. After removal from the water, each sheaf is set on end 
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and allowed to stand for a day or two; the sheaves are then spread out on 
a field, pasture land, in very thm layers, to complete by the dew the retting 
process. This .should be continued for about fifteen days. During the 
time the flax is spread out, it is frequently turned in hot damp weather at 
least once a day. If heavy rain threaten whert the flax is spread, it is 
gathered into conical sheaves until the weather gets fine ; rain soon causes 
\t to rot. After steeping. Rax should be kept five or ten months tied up in 
bundles, about 6Ib weight each ; the best qualities may be kept two or three 
years. When dressed (the process to be next described) immediately after 
steeping it is heavy; it seems to get finer by keeping. ^ It is stalked like a 
heap of grass or h.ay with the root-ends outwards in circular fashion, with 
a light thatch of grass and bamboos at the top ; a pucka flooring, or 
simply a layer of /utria bricks, will ensure safety from white-ants; of course, 
high ground is to be selected for stacking. 

“ B. — Drf.ssino the l'L^x ; HrraHug. — The flax haying been pre- 
pared for the last process (after steeping and drying) it is subjected to these 
cither by hand or oy machinery. It may be broken either with wooden 
mallets or it may be still better subjected to the action of Brasier and 
Hodgkins* (Liverpool) patent ‘shamrock’ hand-breaker. This machine 
will break— that is, extract— a very large portion of the woody matter, 
leaving the fibre uninjured and ready for the last or scutching process. 

“ i”lwcc men .arc required to work it ; one to work the handles, one to feed, 
.and one to receive the broken m.atcrial. It is necessary to pass each hand- 
ful of fibre twice through the rollers ; one and a half maunds of fibre can 
be worked in one day. .A. machine costs .at Liverpool All charges 

included, it will cost £20 (Uaoo) to .any part of India. 

Scuidtinc ^. — Tlie fl.a.x is now ready to be scutched, or made ready for 
spinning by this final process. There is a scutcher attached to the breaker 
previously described, but I find that thcscutching-bl.adcs get too brittle and 
soon get useless by working ; this may be due cither to the extreme drvness 
of the atmosphere during the cold season in this country, or to some’ fault 
inherent in the m.anufncturc of the blades. At .all events, I found th,at I 
could not scutch by the machine, H.and-scutching w.as then resorted to. A 
•scutch is a wooden knife a inches long, 3^, inches deep, and half an inch 
thick, t.apering to .an edge. 1 1 is best made of scesum wood. A scutching- 
ifserd is required on which to work the flax. This is an upright plank 51 
inches high, u inches bro.ad, t^inch thick, firmly fixed in a solid block of 
wood. At the height of 37^ inches from the fool'is a honaont.al slit 1 1 inch 
bro-ad. With his left h.ind the scutcher introduces into the slit .a hand’ful or 
tuft of broken fl.ax, so that it hangs down on the side of the scutching 
hfttrd ; with his right h.and lie scrapes and chops at the flax with the scutch 
till alt the rem.aining woodv matter and .all the broken pieces of fibre have 
b'-en removed. The lang fd-re left in the hand of the scutcher is the market- 
.abk article : the shorter ’fibre is the tow fit for p.acking, &c , but not for spin- . 
Tiir.g into tVirvad. Each scutcher .after he has le.amt his work turns outs 
'sress or toll, of flax per diem, 

“Xorn.™ Thk memorandum on flax cultivation was dr.awn up bv me 
S'une p.apers given _mc for perusal by Mr. E. O. Bradford] who 
hai paid £jotV tfi’e info-mation contained in them at the Bnii'^h cimml- 
am in Brussels; jc-on?. frrra .a work on * Fl.ax .and Hemp,’ bv Seb.istiart 
Ot'l.atrtcr IPuhh^herfi— Losv,it!it : Koulledgc. Warnc, and Routledge). I 
.actM strictly in accordance witlt the Instructions given in mv experimc'ni.a! 
eu’tlv.««on of fl.ax. 1 K.'>v.\-d impi-xtcd <Uig.a) 5«:d .and country • of the 
former joidlj «'c-e u-e-i ; this quantity cost, ir.dusive of frci'giit, 'inland , 
earrmge, Riyx Of cotmtrv- swd eoj maunds wto sown. Ibis’ qu.antitv of* 
30 nwjr.ds .and to ^cers, sowed S acres cf land. Four .acres vixtre 1 
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rented land, which was sown, ploug'hed, watered, &c., at my own expense. 
Four acres were sown for me by a talukdar. I gave him the seed j all 
other charges were his, and he took the seed produced, giving me the straw 
(fibre). The seed produce of the 4 acres cultivated by myself was 29 
maunds, equivalent in money value to about R57. The quantity of flax 
produced and exported as the produce of 8 acres was only 1 1 maunds and 
28 seers, less than half a ton (the ton being 27 maunds and 10 seers) j this 
was valued and sold in London, at £2^ per ton, for ,^'9-1 2^, The pro- 
duce of Riga seed, if sufficient in quantity, would have fetched at the rate of 
£29 or ;^'^o per ton; the produce of only country seed was not worth 
more than £22, per ton. 

n a, /), 

The experiment cost ....... 663 o o 

The return was ........ 253 o o 


Loss . . 410 o o 
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“ The rail carriage from Hurdui-to Bombay was R37-14, or about R70 
per ton. Freight from Bombav to England is from ,^2-ioj. to £yios. per 
ton, according to season. There are, besides charges for pressing into 
bales, inland charges on landing in England, &c. The produce of 8 acres, 
Tf all the seed had been imported, would have been 2 tons, which would 
have fetched a higher net value in England ; but, as a set-off against this 
there would be the higher price paid for imported seeds {t.c., country seed 
is from R2-4 to R2-S per maund ; 30oIb Riga seed cost Rqo, or at the rate 
of nearly R30 per maund), and of course increased carriage and freight on 
the larger quantity. The linseed as ordinarily sown and plucked by natives 
is ii’seless for fibre, t.e.. from which to extract flax fit for spinning. It 
makes good tow, which, if it could by machinery be utilised for ropes and 
canvas, might, I think, prove of great value. iNor do I think pure country 
seed, even sown thickly in order to make the plant rise to a good height 
of much value. I sowed in good land, carefully attended to all the pro- 
cesses, but still the plants did not obtain a height of more than 19 or 20 
inches; the plants from Riga seed were 2 feet 6 inches to 3 feet. The 
length of flax is of great importance, hence I believe that the flax from 
country seed will never be of any commercial value in England. What 
may be still worth^rying is to import sufficient seed to sow about 50 or 100 
acres of good land ; part of the land to be sown for fibre, part only for seed ; 
then in the next season to sow a larger area with acclimatised seed, — that 
is. seed the produce of the previous year’s importation. The straw of two 
years’ sowings may be worked into fibre, but not by manual labour. 
Machinery and steam-power are necessary, as a matter of economy, in the 
long run. The machinery is simple and not expensive, and I think it 
would be worth the while of a capitalist to try the experiment as indicated 
above.” 

The following passages in the journals of the Agrt.-Horticulin'-al 
Society of India allude to flax in the North-West Provinces and Oudh : — 
IX., pp. 371-379 (Report by Mr. O, Gubbins on flax raised at AHyghur 
from foreign and native seed); XL, pp- 5 i 4 " 53 i (correspondence regard- 
ing the cultivation of flax in the North-Western Provinces) ; continued pp. 
593-613; Proceedings, i860, cxi ; XIII., (Proceedings for 1864) report 
on samples prepared at Shajehanpore. 

IV.— CENTRAL PROVINCES.^ 

The Chief Commissioner of the Central Provinces reported, in reply to 
the Government of India’s Liicular letter, that flax was cultivated exclit- 
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sively for tls seed, and that it was ai\\’ays short and bushy, seldom exceed- 1 
ing one foot in height. 

“ Captain MacDougail, Honorary Secretary of the Nagpur Agricultural 
and Horticultural Society, wrote that wherever the plant is raised in 
that locality, thick, indeed immoderately thick, sowing was the rule, which 
is the reverse of the practice in North India, and that the exception will 
only be met with at headlands of fields, where the individual plant, having 
air and room, tillers out and becomes bushy. 

‘ Again, ’ he continues, ‘ the inference to be gained from IVI r, D’Oyly’s 
wish to see thick sowing followed in order to gain fibre— namely, that the 
plant will run tall and thin — is refuted by the habit of the plant, as seen in 
our fields. Nowhere does the present system of thick sowing produce 
plants more than a foot in height, with perhaps five or six seed capsules.’ 

“ Captain MacDougail, moreover, differs from all the opinions expressed 
as to the kind of soil which is most suitable to the growth of flax. 
He observes that it is plain that there is a great want in the plants grown 
in the Centra! Provinces of that woody tissue which constitutes the 
strength of the bark, the portion from which the flax would be scutched ; 
and he attributes the want of this tissue to the plant being grown in 
the stiff black clay of the cotton soil, which, unless well stirred up and 
rendered friable, would prevent its rootspermeating dowmwards into the 
subsoil and there gathering nourishment. He also gives another reason, 
vis., that the plant is solely treated as a rabt crop instead of as a late 
kltitrif one. ‘Treated as a rtibi crop,* he argues, ‘the plant has not 
its good a chance of nourishment as a late kharTf crop would ensure. If 
curing the cold weather there are heavy dews and occasional sharp showers 
of rain, such as sometimes fall about the Dew all and Christmas, the crop . 
gains something; but still this is hardly sufficient, for the soil'does not 
absorb the quantity of water thus given to any great depth, and the roots 
(unless it (s a good free soil) have stilt to struggle hard to get 'downward 
to meet the moisture stored up in the subsoil. The result of the present 
system of cultivation is that the roots, from want of a nice, light, and free 
bed remain near the upper surface, and the life of the plant never exceeds 
four and a half montlis.' 

“ In order to g.ain a satisfactory result, this is what should, in Captain 
mn.cOougti11 s opinion, l>c done i * If patient attempts are persistently 
made year by year to change the habit of the plant, ai^ we could succeed 
m sowing It on woll-ploughed and manured land in Auoust with Us life 
prolonged to February, 1 ieel confident we should find a marked improve- 
ment both in flax and sccd-bcanng properties ’ 

“ Captain MacDougail cannot quite sec the cause of the alarm as to the 
effects of thin sow ing expressed by Mr. D’Oyty ; and he sass that a plant 
can tiller and yet give shoots. He compares the flax-prod'vicirg plant to 
wheat .and observes th.at a single seed of the latter sown in good soil will 

SprS.Svcn™,"' ”* »' '-"S.!., 

** rUc Chief CotnmissioTicr. referriner to tbe nPiicIrvo t — . MI- 
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. , -■ — . result in much. Phis ceiitlcman 

U seems, who for many years was m charge of the Thuggv^^ScWl of 
.ndustp- m that distnci, prepared the fibre, but h.ad noiEUnt^ com- 
intrcirtl \aluc. His fibre utlractod police in Cnlcului thanks to hrshai-inf^ 
to send some valuable gUs-warc to the care of Cohh> Cow e l 

' appears that Mr. V/ilHams even 

received orders f.om a Calcu.ta firm to supply any quantity he could. 
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But no account is given as to the particular manner in which these plants 
were cultivated, nor is it stated what the length of the flax was when pre- 
pared. Mr. Williams’ business was subsequently purchased by Messrs. 
Maclean and Warwick, but it is not known whether this new firm still 
carries it on. 

' “An ex-partner of Mr. Williams’ (a native) writes that the ‘gundy 
sunn’ produced in Jubbulpore used to be purchased by them in co-part- 
nership and forwarded to Calcutta, and that sometimes a little used to be 
shipped to England. 

“ In the publications of the Agri.- Horticultural Society no mention is 
made of Flax in the Central Provinces, though several papers deal with 
Linseed (see below). 

V.— BERAR. 


404 


The Resident at Hyderabad transmitted to the Government of India the 
reports contributed by the local officers of the Assigned Districts. 

The Officiating Commissioner of West Berar (Major J. Q. Bell), 
for example, wrote : — 

“ In this division last year it was estimated that 162,693 acres of land 
were under oil-seeds, of which a large proportion may be taken to be 
linseed. An acre of good land in a good season is estimated to produce 
250 seers of linseed, and the average price in 1869-70 was from R18 to R20 
per candy of 540 seers. In 1872-73 the prices, it is said, rose to R65 
per candy. Linseed is chiefly grown for the sake of oil, for the purpose of 
extracting which it is mixed with the kurdee seed (Carthamus tinctorius). 
The stalks of the linseed plant are thrown away or burnt, though occa- 
sionally they are used for thatching huts. 

“ Ihe Assistant Cotton Commissioner, East Berar, reported that the rich 
and loamy soils in the Puma valley will be best adapted for cultivating 
flax, and also such lands as are subject to inundation by the waters of the 
Puma and Wurdha rivers. He adds that ulsee is now grown on the best 
and cleanest lands, but that he is unable to say whether flax cultivation 
would pay better than tilsee (linseed), and he is therefore desirous of growing 
some seed on an acre or two of land in the Puma valley. 

“ The Resident states that it appears that, although flax is cultivated to 
some extent in those districts, it is chiefly for the object of extracting oil 
rather than for the manufacture of fibre. 

" This preferemsu of the people for the extraction of oil is attributed to 
the shortness of the stems, as well as the greater expense and trouble of 
converting them into flax as compared with hemp [Crotalaria? — Ed']. The 
Resident states, moreover, that cotton, jotsiayi, and wheat are the staple 
products, and that so long as the rayats find these more profitable than any 
others, there is but little hope of flax being taken up by them willingly for 
more extended cultivation than at present obtains. On the receipt of 
the circular a plot of land in the model farm at Akola was sown, however, 
with flax by way of experiment, and a communication on the result of this 
trial was promised in due course. But, as the farm has since been abo- 
lished, it may be inferred that the experiment came to nothing. 

“The Resident expresses his readiness to give effect to any general mea- 
sure which the Government of India may direct in view to the extension 
of the cultivation and manufacture of flax m Berar.” 

In Vol. X. of the journal of ihe Agri. Horticultural Society of India 
(p. 07), Captain Ivor Campbell states that he forwarded, in i8s6, a sample 
of flax and coarse cloth made of it which he had prepared in North Berar. 
He then writes : “ Although this district furnishes a large proportion of the 
linseed which is exported from Bombay, and last year there were more than 
ifin non hicrhas of land Under the cultivation, the people were not aware 
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that the plant, •which is sown wide apart, for seed only, produced an\’ 
fibre." 

VI.— BOMBAY. 

The Government of Bombay submitted a summary of information 
which had been furnished by the Commissioner in Sind and the Revenue 
Commissioners of the Northern and Southern Divisions of the Presidency, 
in reply to the Government of India’s Circular letter on the subject of 
Flax 

"In Sind no flax is grown except in the Upper Sind frontier district, 
whetc flax alone is grown to a very limited extent for local use only, the 
zemindars making ropes from it. Two acres would cover the whole area 
grown annually for the whole district. 

" The Collector of Karachi, in 1869, obtained 1 1 maunds and 3 seers of 
linseed from Fleming & Co., and distributed it among fifty-three different 
zemindars in the Sihwan taluk. The result was not very successful ; the 
average produce was threefold ; in some cases it was thirty-one times the 
amount of seed. The Collector attributes the failure of the crop to in- 
attention and ignorance on the part of the zemindars, but considers that 
an experiment conducted at the Hola Government farm could not but have 
good results. 

" In Bclgaum and Kanara flax is grown to a very limited extent. 

" It is reported by the Collectors of Poona, DKarwar, and Belgaum 
to be uscd_ in making cords and ropes ; oil is extracted from its seed, and 
the refuse is turned into cakes for cattle, 

"Northern Division . — In this division flax is grown to a limited extent, 
oil being extracted from the seed for local use. But nowhere is it grown 
for the sake of the fibre. 

‘‘.Tbo Government of Bombay also forwarded two letters from Mr. W. 
F. Sinclair C.S., Assistant Collector, Kolaba, containing his observations 
on the possible development of the production of flax in that Presidency 
and the preparation of the fibre. In acknowledging the receipt of these 
letters, which are given below, the Government of India expressed a hope 
that His Excellency the Governor in Council might find it practicable to 
extend some encouragement to Mr. Sinclair in carrying out the experiments 
he proposed to undertake.” 

_ The following jiassages from Mr. Sinclair’s letter are of considerable 
interest, and may, thereferc, be reproduced here: — " The flax plant (Liuum 
usitatissimum) is very largely cultiv.aled in Khandesh, and also, 1 believe, 
in Nasik and Nuggur. The linseed alone is used; the fibre, which is 
useless as fodder, is thrown away. It is obvious that, since it pays to cul- 
sake of the seed alone, a very small success in 
lUilising the fibre now wasted would be profitable. I may remark aliier 
that hemp olso is much cultivated here without regard to the fibre ; but 
'■f Ihdian variety bas been, I believe, proved by experiment to be 

of little value. The contrary’, I think, is the case with the flax. The plant 
IS short and branchy, unlike the long single stem of that raised in Europe 


no 


, , . „ - V ■ single stem of that raised in Europe 

m seed chiefly furnished by Russia and Belgium. (Ireland produces 
linseed ; Js^land little for agricultural purposes, the climate being un- 


t , - 1 V •“ maiKcu me present 

loMiat price IS ^35 to ,^ 4 ? per ton, so I have allowed a good margim 

It m.ay be worth while to describe the Irish process of preparing flax. 
Plant is nulled un Kv the seed is nearly' ripe, beeped 

r beaten to br^k up the pith, 
action like that of loosely-setl 
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CULTIVA- scissor-bJades, whereby the fibre is cleared of the broken refuse, called 
TION. ‘shoves.’ It is now ‘flax,’ and ready for the market, where it is pur- 

Bombay. chased by the spinners. These, by processes which J need not describe, 

convert the finer sorts into ‘line ’for the manufacture of cloth, and the 
coarser into ‘tow,’ which is made up into cordage and sacking. To the 
latter class the fibre now producible in this Presidency would belong. 

“The object which I have' in view is the production of coarse ‘flax,’ 
i.e., the article ‘scutched,’ and ready for the manufacture of tow. We 
require, first, water ; secondly, the means of breaking and scutching. 
These operations are performed by steam, water, or hand-power. The 
very transformation which I wish to effect, vis., that of the production of 
linseed alone into a combined trade in linseed and flax of inferior quality 
(for it has not been found possible as yet to save the seed, when the plant 
is plucked early to secure the finest fibre), is now going on in parts of 
England by means of small sets of machinery, which cost about i,2,ooo 
to set up there, and could hardly, I suppose, tie brought into cpcraiion here 
under a cost of R 4 .o,ooo. But, after a careful enquiry into the history 
of the attempt made to set up a flax trade in the Panjab, I am decidedly 
of opinion that the use of extensive machinery is in our case to be 
avoided. 

“In the Panjdb, first-rate machinery, skilled labour, and Riga seed were 
imported. The article produced was at the top of' the^ market, but the 
production was insufficient to keep the machinery going. The Belfast 
men got tired of waiting for profits, and the Government of advancing 
subsidies ; the chief manager died, I think, and the whole concern rotted 
away, after a fashion not unfortunately outside of our own experience in 
industrial enterprise. The matter had been pushed too fast, and without 
regard to the caution of the ra 3 'at in venturing upon any new thing before 
he feels the ground firm under his feet. 

“ Upon understanding these things, I turned mj' attention during my 
leave, which was spent in the fla.x districts of Ulster, to the process of 
s hand-bcaiing and hand-scutching These_ are chieflj- performed by 
women; the former with the ‘ beetle ’ used in cookery' (which would be 
elficientij’ replaced by its Indian representative, the or rice-pestle), 

and sometimes, where horse-power is available, the flax is rolled in a 
machine exactly like our Indian c/i?o;nwc/m/.'nr or lime-mill, 'I'he hand- 
scutching is done with tools that any village carpenter could make out of 
a two-dozen claret case, and so small that I brought the most important 
out with me in my portmanteau. The fibre, however, is inferior to that 
which is machine scutched. 

“I am certain that at a slight expense in tuition the r.nyals could be taught 
to use tliese tools and prepare an article saleable in Belfast and Dundee at 
remunerative prices ; and that tvhen at the end of a few' years the trade 
had taken root, the time would conic for the importation of seed and the 
erection of machinery, which could in man}' cases beset up in the cotton- 
ginning mills already in cxirtcncc. No steam m-achinerj' is hotter fitted 
for use in India, because scutchers can ‘fire up with shoves, ’ i.e-, depend 
chiefly upon their own refuse for fuel. I should add that they arc more in 
danger from fire than most other trades, and can seldom effect an in- 
suranco. 

“ The procesc of production would be shortly as follows : After pulHnw^ 
the flax would be rippled, Ac., stripped cf its seed by hand or by pitlHtijr 
through a ‘ rippling comb,’ which consists of a set of iron ‘ecth t / 1 upright 
in a b!(x;k. The seed would tbtm be laid out to finish ripening, and the 
‘ reed ’ or stalk stacked till the ir.'ir‘'orin (flax is a roll cy CAld.-Ac.-ithcr 
crop), when it would be steeped with proper prreami-m .-igainst the pvliu, 

L. 97 495 
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tion of rivers by the poisonous ‘flax broth,* broken and scutched by the 
cuhivators’ wives, and pressed or half-pressed, like cotton, for export to 
bS or Dundee, from both of which places I have valuable assurances 

A^r'esent the flax supply is diminishing in Ireland, from the high price 
of labour and the rapid conversion of arable land into pasture, which is the 
main feature in the phase of agricultural progress through which that 

country is now passing. I have the high authority of M. Emile deLaveleye 
for the fact that the former cause is produemg a similar effect in b landers. 
Of Holland I do not know. Russia produces much fair flax ; Egypt some 
very bad and some verj’ good. I am promised details with regard to the 
last-named country, and shall in the meantime be glad to answer any 
reference Government may please to make upon the subject, and to put 
my information and materials at the disposal of any officer who may feel 
inclined to take the matter up. 1 should propose the despatch of samples 
of this year’s crop to England for examination, and the engagement of 
hands to teach the scutching for a couple of years.” 

Mr. Sinclair’s further letter ran thus: — “ The technical vocabulary of 
the flax trade is as follows ; — 

“ Flax ” means, firstly, the whole crop ; secondly, the fibre after it has 
been scutched, in which state the spinners buy it. 

‘‘ Linseed ” or “ seed, ” — the seed. 

“ Reed, ” — the stalk, of which the fibre is the outer part. 

“ Rippling, ” — the separation of the seed from the reed. 

” Scutching, ’’-—the separation of the fibre from the pith. 

“ Breaking.” "rolling,” or “beating” is the operation of preparing the 
flax for scutching which is done either by mere pounding or by passing 
between rollers at a high pressure. 

“ ‘ Shoves ’ arc the broken refuse of pith and bad fibre wbich remains 
alter scutching. In Ireland this refuse is generally used as fuel ; but the 
Dundee men work it up into sacking, and it is also much used in making 
roofing-fell. 

“ ' Hotting ’ Is the steeping of the flax in water to facilitate the separa- 
tion of fibre from pith. 

" ‘ Beets ’ arc the bundles or sheaves in which flax is tied up for the 
retting. 

“ ‘ Sailching handle ’ is a wooden tool about 28 inches long, 4. inches 
wide, and ilh in weight. It is bevelled off at the edge 
" ‘ Sciitching-block, ’ — a plank set up on edge and so bevelled above as 
to correspond to the scutching-handle. It is nailed to a block, stool, or 
table, to keep it steady. The bundle of broken flax is held in the left 
liand over its edge, and turned and exposed to sharp drawing cuts of the 
scutchmg-hai^lc, which separate shoves from the fibre. The bevelled 
the block and handle are turned away from each other durine 
this operation. ■’ 

these simple Instruments that those worked by steam 
differ from them very little in shape or application 

1 would suggest that the model farms might, if they conveniently can 
, W a piece, three of untouched straw and 

best way they can. Achattiful of any water 
(not containing lime in solution) would steep 3tl> of flax very easilv A 

Sor'°wou!d\mtrr^'"^^^^ passing it, und^a c/irumw^mill or^de^- 
«o.pmg IS a green shme which comes off easily between fingir and Si 
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that of_ sufficient dryness after sleeping is the ‘ bowing ’ off the fibre, i.e., 
its beginning to separate from the reed and form loops or bights along it. 
It is then ready to break and scutch. 

'• If we had these samples, they could be examined by proper authorities, 
and some estimate (though very' rough) might be formed of the improv- 
ability of the native crop. Any particulars as to the average yield per 
acre of seed would be valuable, as tending to show what effect the importa- 
tion of seed might have upon the oil trade. 

“ I can, if these views meet with concurrence, at any time furnish the 
addresses of firms who will be glad to examine samples, or answer any 
further reference that may occur to Government or to any officer concerned.” 


IN MADRAS. 
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VII. — MADRAS, 

_ The Government of Madras submitted a copy of its proceedings, con- 
taining the information supplied by the Board of Revenue of that Presi- 
dency which had been compiled from the reports of the district officer, 
under its control. In these proceedings morespace is devoted to gdnja 
or hemp, and sunn (Crotalaria), than to Flax. That portion of the com- 
munication tvhich concerns flax is given below : — 

“ This plant is not cultivated in any of the following districts ; — Vizaga- 
patam, Nellore, Madras, Tanjore, Tnchinopoly, Salem, South Kanara, and 
the Nilghiris, and is not mentioned in the reports from Coimbatore and 
Tinnevelly, It is grown most extensively in Bellary and the Kistna (total 
10,500 acres). Linseed-oil is extracted from the seed and used by painters 
as well as medicinally; the seed, not the oil, is also exported to England. 
The plant is not used for its fibre, but the leaves when young are used in 
curries.” 

In Vol. IX. of the Journal of the Agri. -Horticultural Society of India 
(pp. 321 to 335) Dr. John Mayer, Professor of Chemistry in Madras, 
during 1856, contributed an analysis of the mineral constituents of the Flax 
plant, and of the soils on which the plant had been grown. The analj'sis 
had been worked out by himself and the late Professor D. S. Brazier 
of Aberdeen. As the results obtained by these chemists are frequently 
quoted, the reader is referred to the original article in the volume cited 
above. 

VIII. — MYSORE. 

The Chief Commissioner of Mysore furnished the Government of India 
with a report prepared by Colonel Boddam, in whose opinion no part 
of the Mysore plateau was suited for growing flax, either for fibre or 
linseed-oil, because it required a colder climate and more copious dews 
to bring it on than they have in Mysore. He also stated that he had not 
seen grown any where south of Nagpur;* that there it was sown at 
the beginning of the cold season (about November), in fields, at the same 
time as the wheat crop, on rich black cotton-soil ; and that slight showers, 
which usually fall in that locality in November, start the crop, which is 
fostered by the heavy dews of that part of the country, while the cold is 
greater than in Mysore He also observed that heavy rains ruin the crop, 
stripping off all the delicate leaves; he then continued, Knowing the 
value of linseed-oil for cattle fodder, I tried some two 3'ears ago in my gar- 
den ; in the rains the leaves were stripped off, and the plants perished ; in 
the cold weather it grew stunted, and, after glwng a few flowers, died pre- 
malurel}'.” Colonel Boddam concluded by suggesting that if an experi- 
ment were to be undertaken at the Lall Bagh, the seed should not be sown 


* Nevertlicless it is gronn in Madras Uistricts, a good 'Vay soutli of Nig’pur. 
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before the middle of November, to avoid the heavy rain usual in October 
and early in November. 

IX.-BURMA. 

" The Chief Commissioner of Burma reported that there was practically 
no fiax cultivation in that province, but that it was grown to a very' small 
extent here and there for the seed, and to a larger extent in Upper 
Burma. He asked for seed, so that he might be able to endeavour to 
introduce the cultivation of the plant into the province. 

“ Twelve maunds of good selected seed, purchased through Messrs. 
Moran & Co,, w ere sent to him on the 6th instant, and it was suggested that 
he should try the experiment in four different localities, an acre being culti- 
vated in eachj that the ground should be selected at once, and properly 
prepared for the reception of the seed before the commencement of the 
sowing season, care being taken that the cultivation be conducted under 
such ordinarily favourable conditions as attend the growth of a crop by a 
cultivator interested in its success. He was also asked to note the cost of 
cultivation, and to submit a full report of the results of the experiment in 
due course, , 

“ A pound of flaxseed imported from Melbourne was obtained from the 
Agricultural and Horticultural Society of India, and was also sent to the 
Chief Commissioner for trial in the garden of the local Society or in some 
other suitable locality , the proceeds of the cultivation being compared with 
that of the indigenous seed.” The results of the experiments carried out 
in accordance with the above arrangements, are noted below. 

Two bags of the seed were sown at Zanganung in May 1875 by Mr. 
Hernandez, of the Burma Company, but resulted in a complete failure ow- 
ing to the lateness of the sowing on a soil insufficiently prepared. 

In Thayetmyo the experiment tvas entrusted to Surgeon-Major 
Lamprey, of Her .Majesty’s 67th Regiment. The seed, wliich was reported 
by him to be of a very fine quality, with a large and sound grain, 
reached him in September 18745 but owing to the unusually high rise of 
the river Irrawaddy in the month of October, and its late subsidence, it was 
not possible to sow it before the close of December, when the soil of the bed 
of the river was capable of being ploughed. The seed was sown over an 
area of one acre, and after six days had elapsed germination was apparent 
At first its growth was promising, but subsequently the growth seemed to 
be arrested, and the plant did not obtain a Renter length than 14 inches, 
including the root fibres. It began to seed two months after sowing. 
The y ield was not in proportion to the quantity sown, as it w-as barely 
in excess of that. Dr. Lamprey was of opinion that the seed would yield 
good oil, and stated that from a trial made in the hospital it was shown 
good, if not superior, to the linseed generally supplied by 
the Medical Stores. He w'as unable to obtain fibre from the plant, as the 
fibre was barely traceable and the inner portion of the stem was hard and 
woody m texture. In his opinion the conditions of the soil and climate did 
not seem suitable for the cultivation of the plant in the Thayetmyo district. 
One great obstacle to its cultivation was the growth of grass \Kaing), and 
on that account Dr. Lamprey strongly recommended the importation of 
English agricultural implements to ensuj-e good results w'ith experimental 
cultivations in the pror ince. 

In the Amherst district, no success attended the cultivation of the flax 
1 ho plant after grow mg to a certain height withered, but it was affirmed that 
the lateness of the season in whicli it was sown formed an obstacle to its 
growth. In Tavoy also the experiment was unsuccessful, the climate beinsr 
considered unsmiaole for the description of flax. Similar unfavourable 
4 A 
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results attended the experiments at IMeday. Kama, and Mindoon, and at 
the jail at fhayetmyo The attempts to cultivate the seed all failed. 

In the Shwegyeen district the seed was apparently sown with a crop of 
wheat. The plants from this sowing were reported by the Agri.-Horticultural 
Society of Rangoon {to whom dried specimens were sent) to have been of a 
fair average height and to have seeded plentifulH'. 

A more satisfactory result was obtained by Captain Poole, the Assist- 
ant Commissioner of Myanoung. “ Of a bag containing loolb, half the 
quantity was sown in the jail garden, there being no room for more. Four 
pieces of ground were selected, aggregating nearly one-twelfth of an acre, 
which had been previously well dug up and manured for the cultivation of 
vegetables. The four plots did not. differ much in situation, except that 
one was a little lower than the others, and therefore more constantly under 
water during the rains. It was observed that the plants came up more 
quickly on this spot and that they looked stronger and better than the rest. 
The Avhole of the jail garden was rich clay ; it was very fertile and an abun- 
dant supply of vegetables had been produced for many years. The site 
selected was apparently as favourable to the growth of flax as could have 
been chosen. The first sowing was on the ist October 1874, the plants 
came above ground in ten days. A second sowing took place on the 
i6th, the plant appearing in five days. This was on the low ground before 
alluded to. 

“In J anuary the flax flowered, and in March 1 875 the plants were gathered. 
About 22olb of seed were obtained and kept for subsequent sowing and 
for distribution to cultivators. There was unfortunately no one connected 
with the jail who had any experience in the_ preparation of the fibre, and 
consequently the Burmese method was adopted. The stalks were steeped 
in the river for five or six days and then taken out and dried, the fibre was 
then pulled off by the hand until nothing but the stalk rem.aincd. The 
gross quantity of the fibre obtained was about 3olb in weight ; it was 
beaten out with a wooden “lutel ” as in Ireland, and an attempt was made 
to spin some of it into thread, which failed. A small portion was made 
into rope and some also forwarded to the Rangoon Jail. O.aptain Poole 
strongly recommended more extensive cultivation of the fibre, as, in his 
opinion, the greater portion of the land in the province was suitable to 
its cultivation. He was also of opinion that there is nothing to prevent 
superseding the comparatively valueless production of crops known in the 
Burma revenue nomenclature as miscellaneous or pitte cultivation.^ The 
enh.anced value of the produce of the land would, he thought, amply justify 
an increase of the revenue on such lands.” Whether Captain Poole’s sug- 
gestion Avas ever carried out and was attcrvlcd with the success he antici- 
pated, the writer, from the imperfect data before him, is unable to say. _ 

The pound of Melbourne seed, which was sent to the branch of the 
llorticultural Society at R.angoon for cxporimental trial, was sown in Nov- 
ember ; the plants came up but sparsely, .and had scarcely grown a f^i m 
height before they c.amc into blossom and began qiiickh' to perish-— being 
sco’-ched up under a November’s sun. In December five or six beds were 
planttd with the Bengal seed nhichdid better, and although n< t a succc*% 
since the plrnts did not grow above a fool in height, when they all il'merca, 
the experiment w.as not altogether a failure, as a quantity of ■=^eed nas 
gallicrcd from the crop, Mr. Hardinge, the Honomry Stcrcl.'iry of the 
Soricty, mentioned that there was not the slightest dtffeience lielwccn tt:e 
plants r.aiscxi fr<<ni fleugai and Mcll^ourre '"ed ; th.atapp.arenih ir" ehm.atc 
vi RangD'ui, when even .at jK coldi'st. was not f.avouraf 'e foe gnyvth of 
the fi.ax-planl vith success, but tla: where gnatrr co.d is expe-nentto, 
it uotill prob.ab’y thrive b« tier. 
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X.— BENGAL. 

The proceedings of the Honourable the East India Company (to which 
reference has already been made) contain the financial and other results 
of the two experiments made at the close of the last and during the first 
two decades of the present centurj', with the object of introducing Flax 
cultivation into Bengal. These show that the attempt to introduce Bassorah 
Flax into Bengal and the North-Western Provinces failed. It appears 
from the correspondence that Arabian Flax cultivators were brought from 
Bassorah and flax seed was imported thence, but the final conclusion 
arrived at was that the soil of India was generally unfit for the cultivation 
of Flax and that the Arabian method of dressing the fibre by “beating” 
and “ scratching ” was so very tedious when compared v ith that used 
in England by “ breaking” and “ swingling” that if the cultivation were 
ever introduced in India on an extensive scale there was no doubt that the 
latter method of dressing should be adopted. The passages quoted above 
(pp. 11-24) from Roy\s’s Fibrous Plants 0/ exhibit the success or 
failure that attended the efforts (mostly of private individuals and mercantile 
firms), which were made to continue the efforts at establishing the new 
industry, down to about the year 1843. Some thirty years later Mr. 
D’Oyly s report once more reopened the enquiry, and the information 
collated on the basis of his essay has been briefly reviewed in the provincial 
notes above. Apparently Bengal contributed nothing further than Mr. 
D’Oyly’s high expectations, and the subject may be said to have once 
more lapsed into obscurity. 

The following references to the publications of the Agri.-Horticultural 
Society may be cited as having a bearing on Bengali— Vol. I. (1842), 
p. 393. Mr. Deneefs “Practical information on the best mode of cultivat- 
ing Flax in Bengal ” (see p. 16 above) j the details of the Chittagong 
experiments, Vol. II.. pp. 275-281; the Monghyr experiments, Vol. III. 
(Proceedings), p 49; in Vol. VI. (New Series, 1878), p. vii, Mr. R. Macal- 
hster reported despatch of samples of Flax grown in Mr. Lethbridge’s In- 
digo plantation at Otter in Tirhoot. High expectations were entertained by 
Mr. Macallisterof the advantages of a combined Flax and Linseed cultiva- 
d undertaken by the planters who have the means of sowing good seed 
mick, so as to encourage the formation of fibre as well as seed. The 
Secretaiw of the Society in commenting on Mr. Macallister’s samples 
reviewed all the papers that had appeared on the subject, and then added : 
‘‘None of these numerous experiments resulted successfully in a commer- 
cial point of view, though the produce was, in many instances, favourably 
reported on, as it could not apparently compete in the home market with 
the produce of Europe. Flax, for fibre, cannot, it is feared, be profitably 
p'own m Lower Bengal; now, however, that a local demand has arisen 
for it, and the attention of indigo planters and others has been attracted 
to Its cultivation and preparation, there is a fair prospect of success attend- 
ing ^ endeavours that are being made for the growth, for its 

qV.'” , Bengal, of this useful and valuable product.” 

ShorUy after the date of the above correspondence in the Agri.-Horti- 
cultural Society’s Journal Mr. Macallister published (1877) a note on Flax 
cultivation^ in India, from which the following passages may be extracted 
as conveying the new facts or suggestions which Mr. Macallister offers, 
and which, perhaps, have not been sufficiently urged in the above review 
of past literature of Indian Flax 

- ‘‘The common linseed stalk of this country, which is usually thrown 
aside as useless by cultivators after they have extracted the seeds, although 
short in fibre in consequence of thin planting and poor soil; can be made 
available for a fairly good class of fibre, if the stalk can be got out of the 
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producer’s hands before the exposure to the sun and hot winds has spoiled 
it. In the Mississippi and Missouri valleys of Americaj large quantities 
of linseed (flax seea; are annually planted with a view to utilise both seed 
and fibre, and both are utilised to the fullest extent with much profit to the 
planter. The quantity of seed put into the ground is about treble that in 
Bengal, consequently they not only get a good fibre, but obtain a better 
yield in seed, Machines patented by F. A. Smith, Esq , of the Missouri 
Flax Works, High Point, Moniteem Co., Missouri, U. S. A., are used for 
threshing out the seed. Where labour is high, as in America, these ma- 
chines are indispensable! here, with the cheap labour of the country, the 
usual method of threshing rice, not the bullock tramp, because that spoils 
the fibre, but the usual threshing by hand oyer a log of wood, or a sione, 
is the best. The fibre produced from native-grown linseed, although 
much inferior in quality to that grown, especially with reference to fibre, is 
nevertheless a fair substitute for Russian tow for all sorts of coarse goods, 
and if carefully worked out will fetch in the London market from ,^25 to 
;^35 per ton according to quality. 

“ Good Russian Riga flax is now worth in the Calcutta market about 
P550 P^r ton, or R20 per Bengal maund. Indian flax can be produced 
nearly, if not quite, as good as Russian, and much cheaper ; so that if, as 
I believe, numerous indigo planters are prepared to try a few acres, speci- 
ally grown on prepared lands, and worked out with a view to better quality, 
as also to utilise their ryot’s productions for the coarser quali^, we are 
likely to get a long way on the road to success without much delay, and 
eventually to enrich the agricultural resources of the country to an import- 
ant extent Indigo planters especially would benefit by adopting flax 
raising as an auxiliary to indigo, as there need be no great outlay ; they 
have engines, %'ats, and buildings; they have generally at their command 
the raw material, and can grow it for fine qualities; and what is of more 
advantage than all, the manufacture of this fibre serv^es at a season when 
they have little else to do. 

" I have written the above rough remarks with a view to convey to 
others who are desirous to benefit by it such knowledg’e as I have g’ained 
from considerable experience, both in America and India. I have fimnd 
in experiments, carried on at Dinapore during the past season, that Indian 
linseed straw grown by the native cultivators is rich m fibre, but, owing to 
the mode of growing that fibre, is harsh, and that when planed thickly 
and grown for fibre only, the fibre is almost equal to Russian. Cultivators 
who wish to make the most out of their labour would do well to plant double 
the usual quantity of seed to the acre, gather the stalk when the seed m 
the bolls is ripe or the bolls have turned brown, thresh out seed after 
two days’ sun, and immediately immerse the stalks m water and follow the 
process^ above stated. Thus, they will utilise the seed, and get a fibre 
Leful to the mills, both here and m England, for making ^ 

sails, tarpaulins, &c., for which there is a large demand. . 

Twine and Canvas Factory at Ghoosery, near Calcutta, 
manufactured from imported flax more than 300,000 yards Proa,!^erq 

lin cloth, for which purpose this fibre would serve adrnira y. 
will now find a n\arket for their productions here m inaia. ^ 

No further reports have been published regarding the 
of a combination of Indigo Flax cultivation— the 
interest in Flax-and itTs thus feared, that, like all the other h 

expectations raised during the past seventy,^ . soasmodicallv 

subject has lapsed, once more, into the oblivion, cterlin^^ 

it has been rescued, through a consideration of the mtlhons op g 
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whicli it is thought are annually lost owing to the people of India neglect- 
ing to utilise the stems of their linseed crops. 

Paper Material. 


It has recently been urged by the European Press that linseed cultiva- 
tion has many advantages to the English and Scottish farmers. That 
.although it is known to be an exhausting crop and hence is barred by many 
leases, .an effort should be made to overthrow these objections through man- 
uring. The reasons for this recommendation arc, that the seed would give 
a fair return which, if combined with the proceeds of the sale of the up- 
rooted stems (after being dried by stacking on the field like corn) would 
make the crop highly remunerative. These dried stems, it is urged, would, 
afford one of the uest of paper materials. They would require no prepara- 
tion, as fibre and wood could be pulped together. It is further pointed out 
that fowls fatten or lay marvellously if allowed to stray over a linseed field' 
and they do little or ho harm j while, according to the Russian peasant’s 
experience, a certain percentage of linseed or linseed-cake given to cattle is 
the best food-material for causing a prolonged yield of very superior butter- 
yicldjng milk. Cattle so fed aftord also the finest known manure, so that 
If this be applied to the field, the injury caused by the crop is more than 
compensated for by the numerous advantages to be obtained from a limited 
linseed cultivation on each farm. 

The idea of utilising the Indian Flax .stems as a paper materi.al has more 
than once before been urged. With Esparto and other valuable grasses at 
their present cheap price, it is admitted, however, th.at the paper-maker can- 
not afford to pay for a fibre that requires to be prepared before being thrown 
into his vats. He can thus purch.ase the jute cuttings and end.s, also old bags, 
ropes, and rags, but cannot afford to purchase new jute fibre, though jute is 
the cheapest of all fibres. But in the case of flax stems, as above recom- 
mended, no previous preparation is considered necessary. The objection urged 
by the native cultivators that a fibre-yielding linseed affords them an inferior 
0)1 goes for nothing. They arc also not called upon to pluck the crop at a 
se.ason more favour.able to the fibre than the oil. They are not called upon 
to take measures to prevent the fibre being injured by exposure to the sun, 
nor are they reauired to learn a new industry, that of crudely separating 
tne fibre from the flax stems. They are simpiv asked to dry these stems 
and sell them thus to the paper-maker rather ttian.burn them as manure. 
Everytiiing would thus seem to point to paper-making as the best cb.annel 
of iitiIis.ition for the Indian linseed waste stems. But the linseed fields of 
India are. as ,a rule, f.ar removed from the paper mills. The means of con- 
verting such stems into paper are peculiar, and a mill would probably have 
to be specially arranged before it could use linseed stems. And if this be so, 
most paper-makers would require some guarantee that the m.aterial would 
be forthcoming in sufficient quantity and at a sufScientlv low rate. If it had 
to be earned by railw.ay, for any distance, it would very likely be rendered 
thereby too experwive lor the paper-maker and it would certainly never pay 
to export the Indian crude stems to Europe as a paper material. 


Sep.Tration and Preparation of Flax. 

It scerns unnecessary to deal with this subject in a separate section. 
Flax can hard! v be said to be produced in India, and the best methods 
of cultivating thopl.int, the seasons of sowing and reapmsr, and every de- 
tail of the mnnipulalion of separ.ating .and preparing the fibre for the 
m.arke., have already been de.alt with m the pages above (see pp. i6, ai- 
34, 40-44, and 47-50 )• Detailed information regarding the machinen- 
employed in Europe, both m cleaning the fibre and in w^eaving it, will * 
found m Svens' Encyclopa:.Ua. The Special report draw n^p bf tt RovS 
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Society for the Promotion and improvement of the Growth of Flax in 
Ireland, gives details of cultivation and manufacture. This will be found 
m \ol. IX., Jour. Agri.~Hort. Soc, Lidia (Old Series), p. 6o. In that 
volume also the Secretary of the Society published a series of most valuable 
papers on flax culture and manufacture, thus bringing together a mass of 
material which should be carefully considered bj' persons who may desire 
to once more renew the enterprise of flax culture in India. 

LINSEED, 

The seed obtained from the cultivated plant — Linum usitatissimum — is 
known as Linseed or Flax-seed, the expressed oil as Linseed oil, and the 
cake as Linsecd-cake. TTie history of the cultivation of I.inseed in India 
has already been alluded^ to briefly, so that it but remains to bring together in 
this place such information as is available on the provincial cultir'ation and 
utilisation of the crop. The writer is, however, conscious that the material 
at his disposal is of so meagre a character that all he can hope to do is to 
indicate the plan upon which future facts might be collated by exhibiting 
the various headings into which the subject might be divided. The passages 
quoted (from a wide series of publications) manifest more than anything 
eise_ the imperfect and disjointed state of the information that exists in 
India on this, one of our most important crops. 

Races or Forms of Linseed. 

To a certain extent the cultivation of Linseed has already been indicated 
by some of the remarks regarding Flax. The object being to promote 
flowering, not the production of long, straight,- fibre-yielding twigs, the seed 
is sown much thinner than is general!}’ the case in European flax cultiva- 
tion. The result of this has been to develop several well-marked RACis, 
all of which possess one character in common, namely, the formation of a 
short, much-branched stem. Nothing definite, however, can be written re- 
garding the forms of Linseed g^own in India, since they have not been 
careful!}' worked out by botanists; but there are two important kinds, 
white-seeded and red-seeded, and within each of these oivisions there appears 
to exist two forms, “ bold ” and “ small,” commercial terms that denote 
the character of the seed. The latter kind may, to some extent, be merely 
a consequence of imperfect cultivation, or of season of collection. The 
subject is too little understood, however, to allow of any definite inferences 
being drawn, but the white and red-seeded races seem perfectly distinct. 

It would, in fact, appear undeniable that a crop which has been cultivated 
for several centuries (it historic evidence be accepted), under the most 
diverse conditions of rtimate and soil, must have by now developed vyidely 
different races. And if this be so, it may safely be added that until the 
characters of these races have been established, it would be hopeless to 
expect the industry to divert at command from linseed to flax production. 
We must first establish the local influences and their effects upon the exist- 
ing crop, and know, too, whether that crop manifests a favourable tendency 
to fibre formation, before the recommendation be offered that thick sowings 
should be made with the object of obtaining combined flax and linseed. 
This seems to have been the key-note of past failures Foreign seed was 
forced on the cultivators — seed that often failed to grow at all, in certain of 
the districts in which it was arbitrarily sown, or which, where it did ger- 
minate, yielded a slightly better fibre but worse oi!_ than the local stock. 
Disappointment, followed in time by antipathy against the new crop, was 
the not unnatural consequence. It would seem that to make flax cultiva- 
tion gain a hold on the people of India, it must at first be a bye-product 
to seed cultivation. If the difficulties of locally cleaning the nbre, or of 
transit from the fields to cleaning mills, were once overcome, and it vas 
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found that the waste stems yielded a certain return, there would then be 
no difficulty in inducing the people to sow thicker in order to ensure both 
crops. In time they might be even educated to cultivate flax only, but at 
present failure is certain to follow any experiment that has professedly for 
Its object the cultivation of flax and not of linseed. It would ,thus seem 
the natural course to thoroughly investigate the nature of the Indian races 
of Linum with the object of discovering those that manifest a tendency to- 
wards fibre production. With thick sowing and careful cultivation such 
forms might even be educated to produce both crops, and in this way a 
modified fla.x production might gradually be inculcated into Indian agri- 
culture Spasmodic efforts to acclimatise highly prized European and 
Australian forms of flax are certain to have the same fate as the experi- 
ments already made. - The path most likely to lead to success in the 
case of this staple of our trade, as with all the products of India, would 
seem to be careful study and selection of the indigenous stock. 

The following jottings regarding the red and white-seeded forms may 
prove useful. 

Ked Linseed. — There are several forms of this recognised^ in the 
trade, and these are apparently caused by soil or methods of cultivation. 
The season at which the seed is collected and the freedom of the plant 
from blight has much to say to its character, far more perhaps than the 
existence of distinct races, but, as already stated of this subject, we possess 
no definite knowledge. It is, however, admitted by most writers that the 
seed of one part of India is richer in oil than that of another, and it, there- 
fore, seems probable that the drying prop-rty is equally variable. 

White Linseed.— -The earliest detailed notices of this form occur in the 
your 7 inls of the Agri.'HoticitliU' al Society of India. Thus, in 1844, polo- 
nel d. B. Puseley sent a sample to the Society from the Nerbudda Valley. 
This was examined .and reported on by Henry Wlornay [Vol. III., Selections, 
pS) who wrote, “This beautiful seed is larger and plumper than the finest red 
seed, besides which the shell or outer cuticle is much thinner, which is very 
•beneficial.” It gave weight for weight fully 2 per cent, more oil and yielded 
its oil much more easily, while the cake was far softer and sweeter than that 
produced from the red seed. In a subsequent letter Colonel Ouseley returns 
to the subject (p. 249), and shows itsrelativc value in 183510 1844 compared 
with wheat and gram. It then fetched the same price as the best qualities 
of wheat, and was one rupee more expensive than the red, per manf (about 5 
maunds, lO seers). Colonel Ouseley then concludes as follows: “White 
linseed is exported towards Bombay, and is to be found at Jubbuipore ; 
bull understand none grows north of Kewahj from inhabit.ants of Oudh 
now here, I am informed it is unknown in that territory ; it forms an article 
of trade south of the Nerbudda and is in great demand.'’ Mr. H. Cope 
of Amritsar wrote in 1858 (see four. Asrrt.~Hort. Soc., India, X., Proceed- 
iiiys ^Q!d Scries), Ixxxm'ii) of the white seeded flax:— “If I remember 
right it was you who told me that the jubbuipore white linseed became 
brown again on sowing in other parts of India, showing that the white 
ws a more local variety. In order to test the accuracy of ivhnt I be- 
lieved was only a .surmise on your part, 1 obtained a small quantity of 
mixed white and brown seed, rxii-efuily separated the white, sowed it mj-self, 
and Lave to inform you that so many of the flowers, wliich will of course 
produce bro\\-n seed, arc blue. th.at I luave no doubt these, whidi are white 
this y ear, will be blue next, and produce brown seeds, the whole returning 
to their primitive habit. ” ° 

Diseases of Linseed. 

Various reports, here placed under Contribution, will be found to allude 
to the precariQusness of this crop. It is liable to injury from severe rain 
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or excessive drought, but its greatest enemy is a parasitic fungus which 
causes great havoc, according to some writers often diminishing the crop 
by 50 per cent. The early literature of this disease is extremely inter- 
esting. Much was written of it in 1829 and the few succeeding years, but a 
gap of half a century has then to be passed over, until in modern official 
literature its ravages are deplored, but little or no attempt made to investi- 
gate its cause, or to discover the means by which to avert the ruin it periodi- 
cally causes. In 1829, Major Sleeman, Agent in the Nerbudda territories, 
reported the calamity that had befallen the people in the form of a disease 
that had attacked the <1/5/ crop first, then the wheat. He attributed this to 
a minute insect which penetrated the stem and absorbed the nourishment of 
the plant, thus ruining the crop. His leport, accompanied with specimens, 
was submitted to Dr. W. Carey, who affirmed that the injury was really 
caused by a fungus like the wheat blight of Europe (then attracting atten- 
tion and supposed to be caused by a fungus that passed from the barberry 
to the wheat). On obtaining this explanation Major Sleeman wrote: "The 
W'hole of the phenomena observed and described by me, seem now’ as re- 
concilable with the supposition of the growth of a parasitic plant as w'ith that 
of an insect ; for it is only a fungus instead of an insect feeding upon the 
sap, and when I discovered that the blight had first made its appearance 
last year in some fields of aUi (linseed), I began to believe, that the insects 
I had seen might be rather the effect than the cause of the calamity, and 
collected to feed upon these very minute but destructive mushrooms. I 
gave orders accordingly that the cultivators should in every village be re- 
commended to watch their fields carefully and remove every blade of w'heat 
or other plant the moment any red spots should be discovered upon it, as the 
only means in their pow'cr to preserve the rest. 

" On arrival at my present ground 1 found that parts of every alst field 
in the neighbourhood had begun to be affected, and that on some the 
plants were so latel}’ covered w'lth pale red spots as to appear to have alto- 
gether changed colour, as you will perceive by the samples forwarded with 
enclosed letter; and as the only means w'e have of preventing the dissemi- 
nation of this disease over the w’heat crops seems to be the removal of the 
alsi immediately, wherever it is discovered to be affected, 1 have thought it 
to be my duty to give orders to this effect. But orders would be unavailable, 
were I not to promise that the cultivators of these a'lsi fields should receive 
a remission of rent upon the lands from which the crops may be removed, 
since the blight injuies but little the seeds already formed in the aUi, and 
does not appear till some few seeds upon each plant are formed, &c.” “ I 

have, therefore, promised that a remission shall be granted for all lands from 
W'hich the alsi shall be removed in pursuance of this order.” 

Continuing his review of observations extending over two or three sea- 
sons, Major Sleeman wrote : " I now find that the alsi w’as last year affect- 
ed by the disease as generally and still more early than the wheat, and that 
it commonly is so ; and as it may be more subject to it, and is generally 
sown either among the wheat or around the borders of most wheat fields, it 
may be, if not altogether the source of the disease, the means of increasing 
and extending it. And as the cultivators can very easily substitute another 
crop for it, it may be worth while to consider whether it mig'ht not be ex- 
pedient to prohibit the cultivation of this grain for a year or Later 

on he makes the observation : At present not a leaf or a stalk of the Vvbeat 
is affected, though close to patches of alsi entirely covered with the disease; 
no alsi plant %$ affected till one or more of the seeds have been fttlly 
f 07 vied upon zY. The wind has for some da3's blown 1 ^***^^ eastward, 
and since it began to do so, the blight has appeared ’’ on the wheat. 

At the time at w'hich Major Sleeman wrote, the life history of wheat 
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blight was, even in Europe, a matter of speculation, so that it is not sur- DISEASES, 
prising that Major Sleeman made the mistake of supposing that in India 
it came to wheat from the linseed. We have long since known that this is Bust, 
impossible, and that Government and the people were alike deprived of reve- 
nue through the repressive measures against alsi briefly indicated by these 
passages. But so alarming had the blight'become, that in March 1830 Mr. 

Holt Mackenzie addressed a letter to the Honourable Sir Edward Ryan 
desiring the co-operation of the Agri -Horticultural Society. Referring to 
Major Sleeman’s reports Mr. H." Mackenzie said: — “They relate to a 
blight, which appears to have occasioned much individual misery and has 
caused very large abatements to be necessary in the Government demand. 

If the Society can help us to remedy so great an evil, it will be entitled to 
no ordinary acknowledgments.” It is not necessary in this place to allude 
to the famine that followed in 1831-32 through the almost total destruction 
of the wheat crops, nor to the calamity that overtook the starving population 
from trying to subsist on the pulse Lathynis sativus, a g^-ain that paralysed 
the lower extremities of a large number of the persons who ate it. Suffice it 
to say that it was then supposed that the blight not only went from the alsi 
to the wheat, but to the pulse named, and caused “ the paralytic strokes ” 
from which the people suffered. The reader is referred to Lathyrus sativus 
for further information on the subject of this remarkable property, and it need 
only be here added that there is nothing to show that the wheat blight was 
more connected with Lathyrus sativus than with Linum usitatissimum. 

In concluding this brief review of the early controversy regarding alsi 
blight, It may be added that even Major Sleeman seems to have ultimately 
corne to the opinion that it was quite unconnected with the wheat blight. 

This opinion has been recently confirmed by tfie investigations of Surgeon- 
Major Barclay, who has determined the nature of the fungi found on alsi 
and on wheatj and shown that they are of necessity utterly unconnected 
with each other. He has not, however, been able (from want of opportu- 
nity) to trace out their separate life-histories, but has made an important 
by the discovery that in many parts of India the 
wheat blight is_ not the common European species (Puccinia graminis) 
which requires in its first stage to exist on the barberry, but is a species of 
Puccinia resembling P . rubigo-vera, which, in those countries in which 
Its life-histor)' has been traced (Europe and America), passes to a bora- 
ginacedus plant. In India the same life-history seems very improbable 
since no borage has been found harbouring an .fficidium. This subject 
will be again reverted to under Triticum (which the reader should consult), 
but Dr. Barclay’s account of the fungus found on Linum majf be here 
given, since it is not merely of scientific value but is of economic interest 
also, as it establishes the independence of' flax from wheat blight. 

* obtained,” says Dr. Barclay, “e.xcellent specimens of a species of 
Mel^psc^, gathered on 4th April xSpo at Dumraon (North-West Prov'- 
inces). Ihe leaves were very extensively attacked with orange red 
pustules, ov'al to round, but coalescing freely, and often involving most of 
the leaf surface. These pustules are mostly cpiphyllous, and they are often 
epidermis, giving them the appearance of the m- 
cidial fructification of Phragmidiura. In other parts, dark crests mieht be 
seen which were the teleutospore beds.” ® 

“The UREDOsroREsarepaleorangered,and are accompanied bvcolour- 
Iras capitate paraphyses, sometimes of very large size, the head exceedine- 
the spores_ in diameter. They are round to oval, and the dried spores ' 
when ]ust immersed in water, measured 21- iS.X But after lyin^ 

diameter ‘ Th spherical, measuring 24_2i» 

diameter. Theepispore is sparsely beset with spines. I coulcftiot ascertain 
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DISEASES. the number of germ pores. The paraphyses had heads measuring 30 — 
Rust. 28X20/^. The TELEUTOSPORES are long, C3'lmdncal, or prismatic, single- 

celled bodies, ver}' firmly adherent to one another laterally. They each ex- 
hibit a central nuclear space, and measured, after lying 48 hours in water, 
54 — 56 X 10— 9/1. They did not germinate after lying some days in water, 
and I conclude a period of rest is necessary before this can take place. 
This is no doubt Melampsora Lini, Pers.” The spore measurements show a 
slight difference from those given b}' European authorities, and the Indian 
form has large-headed paraphj'ses. These differences, however, are not 
important. 

The above facts regarding Linseed blight have been obligingly fur- 
nished by Surgeon-Major Barclay from his forthcoming paper in the 
Jottrnal of Botany. 
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Area under Linseed in India. 

The various reports that exist on this subject admit the impossibility 
of arriving at definite information regarding the actual area under linseed, 
owing to the very general habit of raising it as a mixed crop. If intended 
for local consumption it is frequently grown aloi^ with mustard, both seeds 
being expressed at once, for their mixed oils. For this purpose also, pure 
linseed is very often mixed with mustard or other oil-seeds at the native 
oil-mills, and mixed oils of various recognised properties^ thereby pro- 
duced. To the people of India the dr3’ing property of pure linseed is of no 
consequence, owing to their having no occasion to require an oil of that na- 
ture (see “ Pigments Sometimes, however, linseed is grown with non-oil- 
3’ielding crops ; for example, it maybe seen forming lines through the gram 
or other pulse fields. Thd produce is collected separately, such pure seed 
being mostly intended for the foreign markets. But if grown as a mixed 
crop the greatest possible difficulty must necessarily be experienced in 
definitely determining the area under it. In the agricultural reports for 
1885-86 and 1886-87 more of the provinces endeavoured to give the areas 
under linseed than in the succeeding years down to 1890. In Bengal, 
M3’sore and Coorg, Ajmir, and Assam, no attempt has been made, but 
with the exception of Bengal the amount grown in these provinces is unim- 
portant. It will be found that to produce the quantit3’ shown as 3’ieldcd 
b3. Bengal, the area cannot be on an average far short of 1,500,000 acres. 
Assuming this to be correct, the following were the areas under the crop 
during 1885-87; — 


Pi evinces. 




1SS5-S6. 

1.880-87. 

1.— Ucnpal . • . A ,1 

H. — Morlh-West Provinces and Oudh 

HI. — Central Provinces . 

IV. — Rerar. . . . - 

V. — Bombay and Sind 

VI. — PaniAb . . - - 

Vn.— Madras .... 

Vin. — Burma f Lower only) . 

« 

Totai 



Acres. 

1,500, oco* 
406,1 bit 
1,024,414 
621,803 
435'9«2 

32.2^1 

30.677 

20,351 

4,131,889 

Acres, 

1,500,000 

499.673t 

70o,942t 

3‘i6,374 

411,197 

34.454 

16,55s 

23.605 

3,622, S03 


* It serin'! c<-riain the acttiat area .vas over, ratli'T than urJer. t.ii!. fljnsrc 
since the estimate i, framed on the assumption tliat it v.asenti)et> j;rmvfias a poie, not 
as IV mixed, crop. 

■(- This do,-!, not incl-uda mixed ciops, 
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In the subsequent reports to those from which the -above figures have 
been compiled, the following provinces have reported their areas .* — Bombay, 
including Sind, 309,786 acres in 1887-88, and 215,450 acres in 1888-89; 
Central Provinces, 633,928 acres in 18S7-88, and 668,047 acres in 1888-89; 
Berar, 317,018 acres in 1887-88, and 304,620 acres in 18S8-89; Panjdb, 
36,158 acres in 1887-88, and 37,411 acres in 1S8S-89; and Madras, 12,985 
acres in 1887-88, and 20,887 acres in 1888-89. On the whole the acreage 
under linseed seems to have remained stationary, the decline shown being 
in most cases a correction of the error for mixed crops. It seems thus safe 
to say that the total area in all India fluctuates about 4,000,000 acres, an 
acreage which, estimated on a mean yield of 2 cwt. to the acre, would at 
least produce the amount of seed annually shown to be exported. The 
Indian consumption of linseed is comparativel3' small, but to be quite safe 
the maximum area cannot exceed 5,000,000 acres, otherwise a lower aver- 
age production must be assumed. 


AREA. 


CULTIVATION OF LINSEED. 

, I.— BENGAL. 

Although, as already stated, Bengal is the largest producing area for 
linseed, nothing can he learned regarding its cultivation. The Gazetteers 
are silent on the subject, and the Agricultural Department has onlv once 
briefly alluded to it. In the Administration Reports the traffic in the 
seed is sometimes dealt with; in the issue for 1888-89, for example the 
following table occurs of the imports into Calcutta ’ 


j fBehar 

■(Bengal. .... 

2. North-West Provinces and Oudh 

3. Assam ..... 

4. Central Provinces and Rajputana 

5. Other places 


1^87-88. 188S-S9. 

Mds. Mds. 

• • 50,82,873 41,99,502 

. . 1148,696 12,19,966 

. . 16,21,659 20,33,292 

. . 47 ,Ji 8 59,079 

Si, 013 19,755 

. . 8,922 10,694 
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79,90,281 75,42,288 


. /The Bengal area under linseed cannot be learned for certain (nor 
indeed, that of any crop!, but the above traffic returns afford the means of 
an approximate estimate. It would seem from the yield per acre, as given 
by all other provinces, that a minimum of 2 cwt. would be safe, but if 
this be under or over the mark of acreage production in Bengal, the state- 
ment here made could easily be corrected. On the assumption that 
the quantities, bracketed uqder No. i, in the above statement o! the Cal- 
nitta supplj', were produced from a yield of 2 cwt. to the acre, Bengal and 

7r 88 acres in 5887-88, and 1,935,468 acres in 

i^bbs-hg, iinder linseed. If the average yield proves by future enquiry to 
be more than here given, the necessary acreage would of course be lessened 
but it seems safe to infer that the average annual acreage in Bengal under 
this crop cannot be below 1,500.000 acres, and i • probably nearer two 
niilhon acres. In the passage which here foiIo< 'I be seen the Directo? 
of Land Records and Agriculture puts the yidox^ maunds oer acre tan 
estimaic very probably considerably lower thhn the\ la! yield V iudg ng 
. from tlie returns regarding the other provinces of \. dm a Geld o\ -fwf 
to the acre uould appear to be more nearly correct : cof with remarks 
regarding Bombayl, but if he be correct, the mean acreage in 18S7- 

to produce the quantities shown as delivered 
at Calcutta from Bengal. The Director, m hts Annual Report, 18S6, fur- 
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nlshed the following- facts regarding Linseed, and it is to be regretted na 

other information on this very important crop is available : 

“ Linseed is not a crop which is grown throughout the whole division of 
Burdwan. It is more largely cultivated on the dearah lands than anywhere 
else. ^ 

“ Soil. — It is grown on all the different classes of soils comprised between 
the lighter class of clay and sandy loam. Linseed is supposed not to do 
as well in stiff clay as in light sandy soils. The land must be well drained, 
stagnant water being most injurious. C 3 * C ' 

“ In the cultivation of this crop one or other of the two following^ethods 
is adopted, according as it is grown in the interior on clay lands or on the 
dearah lands on the beds and banks of rivers. 

“On Clay Lands. — Here the plan adopted for growing linseed is the 
simplest imaginable. As soon as the paddy field has become sufficiently 
dry, linseed is broadcasted on the standing paddy at the rate of two seers 
per bigha. The paddy is harvested as usual, the linseed being left to 
be reaped in Chnitra. 

“On the Dearah Lands. — Here linseed is sown either alone or mixed 
with wheat, gram, mustard, or kheshdrt. Sometimes more than two of 
these crops are grown together. The land for linseed receiies three or 
four ploughings and two or three harrowings. Linseed should not be 
buried deep, otherwise the seeds will not germinate properly. The see ds 
are, therefore, not ploughed in, but simply covered by passing the ladder 
over the field once or twice. 

“ When sown with such a crop as gram or wheat the plan adopted is 
this:— After wheat or gram has been sown, the land is ploughed. Lin- 
seed is now broadcasted, and the operation is finished by using the ladder 
twice. ^ dT' 3 

Time of sowing Aswin-Kartik=October. 

Harvest time . . _ Chaitra=March-Apnl. 

Quantity of seed for bigha .... Three seers when sown alone, 

one and a half seers when 
mixed with other crops. 

“The yield is very variable. About two maunds would be considered a 
good average crop when sown alone. Linseed straw' is used as fuel. ” 

The principal oil-seed tracts in Bengal are along the banks of the 
Ganges, especially in Patna and Bhaugulpore Divisions. The damper 
districts are not well suited, but throughout Behar it is extensively grown. 
M. Deneef, in his practical information on the best mode of cultivating 
flax in Bengal (quoted above, p. i6) states that 6 seers per bt^lia is the 
amount of seed required for linseed. The plant should be pulled up by the 
root a little before perfect ripeness. In Volt XII (p 342) of the ’journals 
of the Ag! i.-Horticulturnl Society of India, the following facts appear re- 
garding linseed in Shahabad : — 

“It is al way's grown in Shahabad as an auxiliary crop w'lth wheat, mnsoor, 
barley, and other spring crops ; audits bright blue flow'ers are a pleasing 
relief’ to the yellowish brown of the other cereals. I have never known it 
cultivated .alone, so that I have no data as to its probable yield per fisg/ia 
or acre. It would probably not be found to differ much from the Linseed 
crops of England m that respect were the cultivation equal, _ by which I 
mean, were the same labour bestow’cd upon its cuItivation,_ w hich, however, 
is not the case in this district at least. Its f.avouritc soil appears 
black clay (Inrile), but it is sown largely in other soils, and the only difli- 
cultv to "its indefinite extension appears to be the want of faciht’es for 
canr\ing the crop to market.” 
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II.— NORTH-WEST PROVINCES AND OUDH. 

Messrs. Duthie & Fuller (field and Garden Crops, II., 41) give the 
following account of linseed cultivation in these provinces 

“ Soils.— The distribution of linseed cultivation offers an interesting con- 
trast to that of til. In both cases Bundelkhand is an important field of j 
production, but for very different reasons. TU is grown on the light 
raviny lands which lie along courses of rivers and drainage lines, while 
linseed is grown on the heavy black mar or cotton soil of which the level 
plains are formed. TU, in fact, prefers a light, and linseed a heavy, clay 
soil, and hence linseed is very largely grown in the eastern rice-growing 
districts, where tU cultivation reaches its minimum. Linseed is also grown 
to a considerable extent in the sub-Himalayan districts. Like til it is 
hardly ever cultivated as a sole crop in the districts of the Ganges-Jumna 
Doab, but, unlike ti 7 , its cultivation in this tract is confined to an occasional 
bordering to wheat or gram fields, and its production as a subordinate 
crop in a mixture is quite insignificant. 

“ ylreiz.— Linseed cultivation thus is of insignificant importance in the 
Meerut Division and still more so in the Agra Division. In the Rohilkhand 
Division it is returned as occupying between 12,000 and 13,000 acres. In 
the jhansi Division, which forms the western and least fertile portion of 
Bundelkhand, comprising the Hamirpur, Banda, and part of the Allah- 
abad District, its area reaches 49,000 acres, or 4 per cent, of the total area 
under rabi crops. But its cultivation reaches its maximum in the Benares 
Division. The three districts of Azamgarh, Basti, and Gorakhpur return 
no less then 122,000 acres under linseed, which amounts to 6 per cent, on 
their total area cropped in the rabi season. , 

“ Method of Cultivation . — Its method of cultivation varies very greatly 
in different localities. Tn the districts of the Ganges-Jumna Doab it is 
as a rule merely sown in a line round the border of a wheat or barley 
field, or is grown in parallel lines across a field of gram. In Bundelkhand 
it is grown either alone or mixed in large quantities with gram, and in 
both cases the ground receives three or four ploughings during the rains 
preceding. The seed is sown broadcast at the rate of 8 to 12 seers to the 
acre. In the Benares Division it is largely grown on land which is under 
water during the rains, and in this case its cultivation is of the roughest 
possible description, no preparatory ploughings being given, but the seed 
simply scattered over the ground and ploughed in. It is very commonly 
grown ill this fashion in rice fields, the nee stubble being left standing. 

“ Irrigation . — Linseed is very rarely irrigated when grown by itself, except 
in the Basti and Gorakhpur Districts, where a quarter of the total linseed 
area is returned as receiving one or two waterings. 

“ Harvesting . — The plants are cut down when ripe, and the seeds ex- 
tracted from the capsules by beating. 

“ Average outturn . — The average produce of linseed in Bundelkhand is 
from six to eight maunds per acre. In Basti and Gorakhpur it may be 
put as considerably more than this, ten maunds being probably not an 
excessive estimate.” 

It would seem probable that the above is a very high estimate of yield, 
accountable for, very probably', by the figures being those of a mixed crop 
with mustard. Allahabad, Benares, and Oudh, are the most important 
producing blocks. The following passages from the settlement reports 
afford additional information on the subject of linseed : — Of Allahabad 
it is stated (p. 31) that ** In other districts this crop is usually' grown 
mixed with gram, viasir, barley, and other rabi crops. In Allahabad, 
however, in the lowlands across the Ganges, and to a very great extent 
m the mark tracts south of the Jumna, linseed is grown alone. In the 
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Dodb we have only some 40 acres, while in the trans-Ganges there were 
3,000 acres and in the trans-Jumna tract 15,000 acres under linseed. The 
seed forms the export staple of Khairagarh, and is sent in great quan- 
tity down the Ganges to the eastern districts and Calcutta. The crop is 
a hardy one. It requires very few pioughings and no manure, weeding, 
or irrigation. From seven to eight seers per acre seed is required, and 
the produce averages three to four maunds per acre ” {M r. F. W. Porter, 
C.S.in the Final Settlement Report of the Allahabad District, North- 
west Provinces). 

“ Linseed {tisi) is sown alone throughout the field, or in separate rows 
in fields in which other crops are sown, or mixed with other crops. It 
is grown chiefly in clay soils, in fields from which an early rice crop has 
been taken, or like latrt, in places where no better crop could be sown 
with as little tillage and without irrigation.- For linseed the land gets 
little pioughings, sometimes none at all, the seed being simply scattered, 
like latri, over the damp giound. It is also left unirrigated. Not very much 
linseed is raised in Azamgarh, but more perhaps than the settlement 
returns indicate. For, in some instances, land which produced both a 
rice and a linseed crop has been entered under the more important crop- 
rice. Ten or twelve seers of seed per acre should be sown for a full crop, 
but in Azamgarh, where little consequence is attached to the crop, so 
much is not always allowed. Ten maunds is a good return per acre. 
The plant suffers rhuch from rust {girtii) in damp seasons. Linseed yields 
one fourth of its weight in oil. The oil-cake is given to cattle, but is also 
consumed by human beings, either mixed with gnr or alone. When eaten 
by human beings it is dignified with the name of Linseed is also 
eaten by the people, being first pounded in an ohhnrt, and then baked in 
dough ” (_Mr. G, R. Reid, C.S., in the Settlement Report of the Azam- 

garh District) 

“ Alsi is, like kodon, not unknown elsewhere ; but in this district (Banda) 
it is grown in a considerable area and linseed constitutes an important 
article of commerce In this, as in other districts, alsi is frequently sown 
with other crops, but even alone it occupied at settlement nearly 2 per - 
cent, of the cultivated area, nearly half of this being in the Banda tahsil. 
Some of this preponderance is no doubt due to the extent of alsi entered 
as mixed with gram in other pergunnahs, but the impression left on my 
recollection is that there is more and finer alsi in Banda than in other 
'pergunnahs. If only a third area of the mixed crops of gram and alsi be 
assumed to be alsi, the crop covers over 16,000 acres, or 6 per cent of the 
area under cold weather crops” (Mr A. Cadell, C.S., in the Settlement 
Report for the Banda District, North-West Provinces). 

III.— CENTRAL PROVINCES. 


In the report of the crop for 1888-89 it is shown that the provinces had 
612,022 acres under Linseed. The principal districts are Wardha (118,036 
acres), Nagpdr {104,789), Raipur (101,020), followed by Jubbulpore, 
Chanda, and Saugor, each with less th.p 100,000 acres In the Agricuf. 
tural and Revenue Reports for 1884-85 't is stated that linseed attains iis 
greatest importance in Wardha and Chanda, where it covers 21 and 18 
per cent, of the area under crop. In Nagpur the percentage is 16, in 
Raipur II, and in Damoh 10. In every distrut it is grown more or less, 
and in some of the reports is said to be even meeting with greater fai-our 
than wheat. The total area under the crop has, how ever, contracted some- 
what in recent years. The Director of Land Records and Agricu Hire 
reports that as it is sown later than wheat, it suffers less from failure of the 
October rain. 


products of India, 


65 


the Central Provinces 


_ LINUM 

(G. H att.) ygitatissimum. 


“The arch enemy,” he adds, “of Itnseed is rust, and during this season 
it has, at all events, escaped damage from this source. Where a crop has 
germinated, the outturn will be fair. But over a considerable area germin- 
ation has failed altogether, and the outturn will certainly fall very short of 
being satisfactorjV’ In a forecast of thecrop for 1885, the Director of Land 
Records and Agriculture wrote s “ It is reported from two districts that there 
is a decrease in area owing to the ground having become too hard for sow- 
ing, but this is a great deal more than counterbalanced by a very general 
increase, resulting from linseed having encroached on land ordinarily sown 
with wheat and also from its having been sown on land which bore kharif 
crops, during the preceding monsoon months, but which, owing to the exces- 
sive rain, failed to give produce. There is also a steady annual increase in 
the area_ under lins^, owing to the active demand for it. The export of 
linseed is, next to that of wheat, the most important feature in the export 
traffic of these Provinces, and cultivation is steadily responding to the de- 
mand of the Bombay market. The increase in linseed cultivation is espe- 
cially marked in districts such as Nagpur, in which much of the soil is not 
of sufficient depth for the produce of wheat, and where the growth of linseed 
IS increasing at the expense of the cotton and millet crops. It does not 
seem extravagant to assume an increase of at least to per cent, in the lin- 
seed area of the current year. 

"The prospects of the standing crop arc satisfactory; rain was much 
wanted for it a month ago, and in some places the plants were beginning to 
Wilber. But rain has now 'i-eiy' generally fallen and the crop has immense- 
ly benefited. A little barm has resulted in the Raipur district from the 
ten days of cloudy weather at the end of December, which have been pre- 
3udicial to the proper fertilisation of the flowers, but after making allow- 
ance for tins a full crop may be expected in Raipur as well as in Bildspur, 
and the reports from other districts show that prospects are verv nearly, if 
not quite, up to the average throughout the provinces.” 

The following passages from the Nagpur Experimental Farm Reports 
alTord additional information, especially as to yield of seed per acre " As in 
the case of wheat, two v.arielies were ^own, one being the brown (or kafha), 
and the other the white grained (or hnura) kind. There was nothing expe- 
rimental about the cuUiv.aiion, which was conducted on precisely the same 
wslem as that followed by n.itivc cultivators. The land was prepared 
t>y frequent hakhaungs or bullock harrowings during (he rains, and the 
seed was sown m October with the triple bamboo drib (or tifan). No 
manure or iirigation was used. The total area under linseed was 7-80 
acres, comprising five fields which yielded a maximum outturn of 63S lli, 
n mmimvim of 2 q4iI>. and an average of 4232) to the acre, I have not. 
However, included in this a patch of remaining land on which linseed was 
sovyn :is a speculation, but which produced only g61li to the acre. The 
white and red varieties were sown in two adjoining fields, the areas of 
Which ww respectively 1-46 and 105 acre. The white variety gave the 
Uirgcstrcturn.d^oll) to the acre against spotb. Butthis fact affords of course 
no wfe basis for gcner.alisation .as to the relative productiveness of the two 

ot ..b. 5tl) (fSSyJ.?, p. 7). Linseed w.as growai on I4-Si acres, the seed 
usctl being of the white or h^ttra variety. The average outturn per acre i 

w,as Steffi, The av«-.agc outturn of last ve.a ^ ' • • * • ■ ' 

vv.ts obtained on a much smaller area, 
much damaged this 
December ; ’ 
iniutT," to w 

. ous^op its cultivation ;«,vddi;^;. 
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The linseed crop was, however. 
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weight for weight it is twice as valuable as wheat, and will grow well on in- 
ferior classes of soil ” {1884-85 p. 6), 

The writer having failed to discover any detailed statement of the area 
under this crop, of the Seasons and methods of sowing and of reaping, 
&c., &c , has republished the above passages from the forecasts and farm 
reports, since these deal with some of the results, and the difficulties and 
dangers of linseed cultivation. 'Ihis confession of want of definite informa- 
tion has to be made in connection with almost, every province in India, for, 
although the trade in linseed has steadily progressed, it has attracted only 
a fractional interest to that of wheat, although the latter crop is practically 
of only slightly greater value to India. 

IV.— BERAR. 

In the Administration Report for 1883-84 {p. 31) of the Hyderabad 
Assigned Districts it is stated that the crop was much injured by excessive 
rain, that the area of cultivation declined by 83,000 acres, while at the same 
time the exports fell off considerably. The report continues : — 

“The exports of linseed are almost exclusively of home produce: very 
little IS imported. The exports and imports of linseed for the last five 
years have been as follows : — 


Year. 

Exports. 

Imports. 

1879-80 

i 83 o - 8 j 

1881- 82 

1882- 83 

1883- 84 

Mds. 

1.13.000 

4.03.000 

5.89.000 
10,95,000 

8.20.000 

Mds. 

3,700 

9,600 

19.000 

38.000 

60.000 


“ The growth of the trade during this period is almost as remarkable as 
that of wheat ; and it is of more importance as being less dependent on 
imports from outside and consequently more stable in character, besides 
being the more valuable crop.” 

V.— BOMBAY AND SIND. 

The chief districts in the Western Presidency that produce linseed are 
Poona and Sholapur ; Khandesh, Nasik, and Ahmednagar; Gujarat and 
Kathiawar; and smaller quantities south of the Nerbudda and below the 
Ghdts. In the railway-borne trade report for 1883-84 it is stated that, as in 
the case of food-grains, the supply of linseed from external blocks is derived 
from the Central Provinces, holding the first rank, Berar neXt,withHj- 

derabad and Rajputana following as less important. 

The following passages from the Gazetteers convey an idea of the 
methods of cultivation and other peculiarities in the Western Presidency. 
Khandesh {Vol. XII., 152 '^ — “The average acre yield is from 250 to sSoflj 
The cultivation is stbadily spreading, owing to the B^bay demand. 
It forms one of the principal and most valuable exports Deep loamy soils 
seem particularly well suited to the growth of the plant. The seed is bought 
wholesale by wealthy merchants from the cultivators. “ I he plant is too 
shoct and branchy to yield fibre of any Value It is never prepared, and 
many husbandmen are ignorant of the fact that the plant y.'^'ds fibre. _ As 
nearly the whole of the seed is exported, little oil is pressed m the district. 

Of Ndsik{Vol. XVI., j 00) it is simply stated to be sown in October and 

reaped in January. Of Ahmadnagar (go/. A'P//., 270) it is stated 

in rich black soils, often with gram or wheat, in separate furrows or by itself 

as a Separate crop, and, without water or manure, is harvested in February, 
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The seed is eaten in reiisiies ot cUatuis, and the oii, whicb^ is produced in 
the proportion of one pound of oil to four pounds of seed, is used in cook* 
or}'. The fibre of the plant is not used.” In Sdfara (Vol. XIX., rSffit 
is said to be sown in November and harvested in February. In JDhnrivar 
{XXn.,273) it is known as agashi (K\n.) sod javas (Mar.): in Bija~ 
pur {XXIII., jip) it is nls/ti (Kak.) and yat'rtS (Mar.). In Kolhapur {Vol. 
XXIV., 171) \t ^ows with cotton, late yean, and wheat. It is harvest- 
ed in about three and a half months. Pure linseed oil is expressed for 
painting purposes only. Most of the linseed grown in the State is sent to 
Bombajv Its average outturn is 375lb.” 

The following passages from the Experimental Farm Reports and the 
Special Reports of Crop Experiments to ascertain the Yield per Acre, may 
fae here given : — 

“ The last crop selected for special enquiry was linseed. It is in this 
country grown as an oil'seed apd never for flax. It is a most delicate 
crop, suffering from various diseases,' of which a fungoid disease, probably 
rust, is the most common. Even where the attack is slight and in appear- 
ance the crop has not suffered, it is found that the capsules are only partly ■ 
filled and the yield is thus often reduced by half without apparent injurj'. 

It is sown alone in Khdndesh, but in the Deccan and Southern Mardtha 
Country . chiefiy as a row crop with wheat or gram and round the head- 
lands. ’ The framers of the formulas credit the crop with a maximum yield 
of soolb in every tdluka in which it Is grown. In Khdndesh it is some- 
times taken as a late crop following hdjrt of the same season. Linseed 
has seldom been selected by e.xpc’rimenters, and little is therefore on record 
as to Its varying yield, in the season under report it was almost a com- 
plete failure in the Deccan and Southern Maratha Country from preva- 
lence of the fungoid disease noticed above. An experiment was made in 
Dharwdr by Mr. H. R. Shirhatti which gave a yield on very poor soil 
(assessed at 14 annas 9 pies per acre, full of limestone nodules and very 
shallow) of 336) per acre, it was here grown as a row crop, Joivdri was 
sown with the 4-coulter drill and on every fourth row alternately, gram and 
linseed svere deposited on the sown jowdri by the seed tube. The yield 
of 33lb on every eighth row represents a yield of 9X33=29781 on the 
acre of linseed. It will be interesting if this crop could be selected 
specially again this year, care being taken to note whether (1) it is the sole 
crop of the year, or {2) the second crop after an early’ crop, or (3) a row crop. 
In the last case the number of rows of linseed and of the principal crop 
shown with it should be noticed ” (CropExperimenis, Bornbay, t88^~86, p. 8). 

"Since the receipt of instructions of the Government of India to pre- 
pare forecasts of oil-seed along with those of wheat and cotton, this crop 
has attracted my particular notice, as it is grown in this presidency as an 
oil-seed and not for flax. This was consequently one of the crops selected- 
last year for special enquiry, but only one experiment was made on it on a 
poor soil. So it Avas then desired that this crop should again be specially 
selected for experiment this year wherever available. Linseed is reported 
to have been grown in Nisik this year to such an extent as to affect sensibly 
the area under wheat. In the field experimented on, linseed mixed with a 
little mustard was the sole crop of the jear, and though the year’s crop as 
a rule suffered from the fungoid disease, the plot under experiment 
escaped, and the yield (estimated at 14 annas) was 225^ of linseed 
with 4^ lb of mustard. The corresponding formula: yield us 4Sofb of lin-- 
seed. The formula: estimate at indiscriminately soofb the acre in eveiy 
taluka without considering the soil and climate. See., as was the case 
found in Dharwdr last year, appears rather high” (Crofi Experiments, 
Bombay, 1886-87, />. 7). 1 r > ■ 
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As the result of the crop experiments performed at Khdndesh with lin- 
seed it was found, that while the yield worked out by the formula should 
have been 2391b to the acre, the actual produce was 3o81b. In another ex- 
periment the yield was 3221b. Mr. Whitcombe states that 36081 would 
be a good estimate for an ii-anna crop. 
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VI.— PANJAB. 

Some twenty years ago Mr. Baden Powell wrote of the Panjdb that 
linseed was extensively cultivated on account of its oil-yielding seed. 
“ In Kangra it is thrown in among the stubble after cutting the rice crop, 
and then springs up witnout any cultivation ” In many of the settlement 
reports of the province mention is made of linseed. Thus in the Lahore 
report it is shown as sown in October and reaped in March, the land 
twice ploughed and five times watered with a yield of 20 seers per kandl. 
The total area under the crop is perhaps under 30,000 acres and the ex- 
ports very insignificant. 

The following passage regarding linseed cultivation in Kashghar may 
be here given : — “ Extensively cultivated for its seed in all the western divi- 
sions. The seed is the chief source of the oil used in the country, and the 
cake is given to the stall-fed cattle. The oil-mill or press is worked by 
horses or oxen, and is similar to that used in the Panjab. The seed is 
sown in April and May, and the crop is cut in October” (Report of a 
Mission to Yarkand in 1873, 7^)* 


IN 

MADRAS & 
BURMA, 

441 ^ 


PRICES. 

442 1^ 


4 

43 ^^ 


VII. & VIII.— MADRAS AND BURMA. 

The amount of linseed grown in these provinces is too unimportant to 
necessitate separate notices in this work. The reports of the Saidapet 
farm should be consulted regarding the experiments that have been tried. 

PRICES OF LINSEED m INDIA. ^ 

In the Transactions of the Agfi.-Horticultural Society of India (Vol. 

VIII., pp. 146-204), a paper is given which deals with the market prices 
of staple articles-of Indian trade in various districts during 1839. It is 
explained that the value of the rupee had been taken as 2 shillings and the 
seer as 2tb o oz. 14 dr., avoirdupois. The prices are expressed at so many 
seers to the rupee, but reducing these to rupees per maund, so as to allow 
of comparison with more recent returns, the following may be given — 






\. 

\ 


1 Price per mauno in 
THE CHIEF Marts 

1 during 1S39 

Price per maund in a 
SMALL NEIGHBOURING 

Village during 1839. 

May. 

December. 

May. 

December. 





B 

R 

B 

R 

..relhi 




3 

3 

3-5 

2-'5 

Benares 



* 

1-3 to 1-4 

1-5 to 1-7 

1-2-0 

1-7-0 

Dacca . 


• • 

• 

i-i-o 

1-2-0 

l-I-O 

l-l-o 

Calcutta 

• 


• 

1-4 to 1-7-0 





The Department of Finance and Commerce annually publish /a return 
of Prices and Wages in India : in that publication the wholesale rate of 
linseed in Calcutta is given since 1843. It would perhaps serve no good 
pu^ose to enumerate^ prices in all these years, but the following may 
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be quoted January 1843. R2-5-0 a maund ; July 1844, R1-15-0 ; January PRICES. 
1847, R2-3-OJ July 1848, R2-3-0. Ten years later January 1857, R4-2.0 
and July 1848, B4-2-0 ; January 1867, R4-12 ; July 1868, R4-10-0. 

The following statement exhibits the prices during recent years from 
1876 



But perhaps a still more instructive table, obtained from the Reports 
of the Bengal Chamber of Commerce, would be the following 


L...64 442 



■yo 


Dictionary of the Econo fuic 



Madras, 8cc, . „ ,.084 



















Products of India. 


7 * 


Linseed Oil. 


(G. Wait.) 


LINUM 

usitatissimum. 


The table on the page opposite shows the position of the Calcutta Linked 
Trade during each fifth year since 1873, rate of exchange; price in Cal- 
cutta and in England ; railway freight from Cawnporeto Calcutta; steamer 
from Calcutta to London ; and shipping charges. It concludes by exhibiting 
the actual amount of linseed exported from each of the four principal ports. 
It will be seen that during these fifteen years exchange fell frorn is. i 
to IS. on bills at six months. Coincident with that depreciation in the 
value of silver, tne English price of linseed declined from 66s. to 37s. 6 d. per 
4ioIb, but the Indian value fluctuated above and below_ an average of 
R4-5-8, reaching its maximum in 1879 at R5-2 and its minimum in 1876 
at R3-9. Thus it may practically be said that the actual value of Indian 
linseed was attained about the time of the annexation in i857> that it 
has maintained an average price ever since, namely, R 4 - 5'6 per maund. 
The most serious reductions that have taken place have been in the railway 
and marine freights and in the shipping charges. Taking Cawnpore as an 
example, and it is one of the most distant important centres of supply, the 
railway freight was reduced, during the past fifteen years, from R75 to R53 
per loomaunds, and the freight to England from £3-5-0 to £1-13-9. 


PRICES, 


LINSEED OIL. 


Percentage of Oil obtained. 

In an official correspondence regarding the desirability of opening out 
Linseed Oil Mills in India, Mr. Luchman Parshad Barmah, Superintend- 
ent, Cawnpore Experimental Farm, gave the following particulars regard- 
ing the yield of oil : — The amount of oil from a given weight of linseed, 
varies with the different varieties and also with the age of the seed. Fresh 
linseed, pressed just after it is gathered from the field, will give a larger 
quantity of oil than the same weight of old seed. Bold seed gives higher 
percentage^of oil than swa/Z variety ; and a white variety ofjalaun gives 
higher percentage than either of these. In the experiments tried last year 
at the Cawnpore Experimental Farm the following percentages were 
arrived at with the different varieties. The oil was pressed in a country 
kolhu and just after the harvesting of the seed ; — 


White seed 
Bold red 
Small 




- 



i*Percenlage 
of oU to seed. 

* Percentage 
of cake 
to seed. 

1 

1 Lo^s. 
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. 



3 Vl 
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10*7 
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3 I ’2 
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“In a letter to Mr. (now Sir E.) Buck, dated February 27th, 1880, Sir 
James Caird, of London, gave 13021 as the weight of oil in 4iofli of seed, 
which amounts to 31-7 per cent, on the weight of seed pressed. 

y The information collected from tills — men who have made oil-pressing 
their profession — gives the quantity of oil from 25 to 30 per cent, of the 
weight of seed pressed. I think we may fairly expect 30 per cent, of oil 
if good seed is employed.” 

In conversation with the Superintendent of a large Indian oil mill the 
WTiter learned that 30 per cent, would be an exceptionally low average 
yi^ of oil from good linseed. But it | seems probable that with native 


* seed was weighed after it was thoroughly cleaned and was goins' to be 
A and cake weighed a week after pressing when the dirt present in the oil 
had settled and the cake had lost its moisture. ' ^ - 
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appliances even less than 30 per cent, is obtained. The following' passage 
alludes to native methods of extraction of the oil : — 

“ It is grown in South Shahabad principally for home consumption, and 
is used largely for lamps under the name of Tease-ka-tel, Under the 
native process, which is the same as previously described, it produces 15 
per cent, of oil ; — what it produces with the European method 1 am unable 
to say. The native method produces a tolerably clear-looking oil, but it 
smokes much in burning, showing that a large proportion of vegetable 
fibr6 finds its way through the rude press into the pure oil : considerable 
quantities are grown near the Ganges for export. The price varies much 
according to the season and the quantity in the market. I have known 
it sell for R40 or ^4 sterling per ton, and 1 have known it fetch double the 
price ” {Jour. Agri.-Hort. Soc. India, Old Series, Vol. XII., 342). 

Quality of Indian Linseed Oil. 

In 1855 the late Dr. F. Royle wrote on this subject : — “ It may appear 
remarkable that Linseed oil should be imported into Calcutta, when so 
much linseed is exported for the express purpose of yielding its oil. This 
is in consequence of the linseed oil of India being considered as not pos- 
sessed of the full drying properties of the oil prepared in Europe. But 
there is no doubt, this Is owing entirely to the Indian Linseed being ex- 
pressed before the mustard seed has been separated with which it is com- 
monly mixed, in consequence of the two plants being often grown together. 
Mr, Bowen informed the author that, when connected with one of the 
light-houses in India, he had at one time under his charge some plate 
glass. This he made use of to separate the two seeds, by .placing it on a 
slope : the round seeds of the Mustard i oiled off, while the Linseed merely 
slipped down. These, when expressed, yielded as good drying oil as any 
he ever obtained from Europe. The same fact is confirmed by the follow- 
ing statements. 

“ In a report from Mr. W. Ewin, Branch Pilot, to Captain W. Hope, 
Master-Attendant at Calcutta, he acknow’ledges the receipt of five gallons 
of linseed oil, made at the Gloucester Mills, situated below' Calcutta : — 

" ‘ I beg leave to say I painted my boat inside green w'ith the above oil, 
without the assistance of turpentine, and it dried w'ithin the space of tw’enty, 
four hours. I do not hesitate to say therefore if the above oil, agreeable to 
the muster, be given, that it is equal to the linseed oil received from the 
Honourable Company’s Marine Yard, said to be from Europe. Sand- 
heads, H.C.P.V Sea Horse, 2nd January 1837.’ 

“So Mr. W.OIark, commanding H.C.P.S.V. Hope, writes, 14th Decem- 
ber 1836: — 'I have to report, for the information of the Master- Attend- 
ant, in reply to his letter (No. 39) of the 7th ultimo, that 1 have painted 
the Hope', outside, with the Gloucester Mill oil on one side, and that sup- 
plied by the Naval Store-keeper on the other,— both laid on at the same 
time ; and of the two I must give the preference to the former, in drying and 
bearing a better gloss.’ ” 

Since the above was written the subject appears to have been spasmo- 
dically discussed, Indian writers maintaining that if carefully prepared (after 
having been freed from the rape seed with which it is purposely or acci- 
dentally mixed), the Indian linseed affords an oil by no means inferior to 
that obtained from European seed, while European reports, mostly, it is con- 
tended, from interested parties, affirm that it is considerably inferior. It 
will be seen from the remarks below that meanw'hile the foreign exports 
of linseed have increased to a far greater extent than have those of 
almost any other single article of Indian agricultural production, so that 
there can be no doubt the oil has come into extensive use in Europe. It 
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is thus somew'hal surprising liiat Indian caphai siiowia ^avc, np to date, ' 
been almost entirely diverted to other channels instead of a fair proportion 
being devoted to a competition with European oil mills in the production 
of linseed oil. By this means unnecessarily heavy freight charges have 
had to be paid on one of India’s most important crops, the cake and man- 
ure, which should have been left in the country, have enriched the cattle 
and fields of other parts of the world, leaving India to have a relatively 
smaller net gain in the linseed transactions than might be supposed from 
the magnitude of the figures of foreign export. 

Samples of Linseed oil were sent (in 1S87) froui Madras to Her Ma- 
jesty’s Secretary' of State for valuation. The reports of the brokers were 
not very favourable. The oil was pronounced “ far below what ^ it should 
be if proper appliances are used for crushing the seed-” ” T^® oil appears 
to have been expressed from Linseed which has been mixed with other 
' sorts of seeds.” " The result of this admi.xture is an unusual taste and 
odour.” “ The oil is deficient in the drying properties which characterise oil 
expressed from pure linseed.” The oil would be saleable here at about 
per ton below the market price of merchantable linseed oil which to-day (21st 
April 1887)15 quoted at ^ 3 o-io per ton.” Similar opinions were expressed 
by' the other brokers who examined the Madras samples. These opinions 
were duly published in India and called forth a protest from a well-known 
Calcutta firm, who m.Tintained that opinions upon ordinary native-made 
linseed were likely to damage the trade in the pure article (such as that pre- 
pared by the Gourepore Company, Limited), since the oil expressed from 
Linseed and Mustard mixed, the ordinary native method, was certain to 
possess a much lower drying property than pure European linseed, or, 
indeed, than Indian linseed. In support of this statement the late Dr. 
Waldie’s report on Gourepore Linseed oil was submitted for the information 
of Government. Dr. Waldie was, for ihe purpose of analysis, furnished 
with two samples of oil, one of the Gourepore ordinary trade oil, the other, 
English Linseed oil furnished for the purpose of coiuparison. Dr. Waldie 
wrote that the colour of the English oil was a little darker than the Goure- 
pore; that the smell of both was nearly alike even when heated, neither oils 
giving evidence of the presence of any substance other than linseed. The 
specific gravity of the Indian oil at 6o°Fh. was found to be 933 compared 
with water as i,coo, the English 934. The solubility of both oils in alcohol was 
practically the same (1-28 per cent Indian and I'ds per cent. English). Dr. 
Waldie then tested the oils for purity and found the Indian to vary from 
the English no more than is known to be the case between most of the 
qualities met with in Europe (Russian, Dutch, English, &c.). With regard 
to their drying property Dr. Waldie wrote : " Both oils spread thin on small 
porcelain basins and exposed to a moderate or gentle heat, dried in about the 
same time, and the dried oils appeared equally firm.” The English was 
browner in colour; but “ there is no apparent difference by this experiment 
between the two in drj’ing properties.” 

It would thus seem that either the Madras oils reported on by the 
London brokers was prepared indifferently, the seed not having been freed 
from the frequent adulterant — mustard seed — or that Madras Linseed yields 
a much inferior drying oil to that obtained from other parts of India. 
Mirxapore seed is reported to yield more oil and of a better quality than 
that of the Eastern Districts of Bengal. It would thus appear highly prob- 
able that not only is white linseed quite different fiom the red, but that 
the red seed of certain tracts of India affords better ‘oil than that from 
other parts of the country. ^ It would thus seem desirable, as one of the 
first steps towards the establishment of extensive oil mills in India, to have 
the exact properties of the oil of the various races of seed separately 
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and carefully prepared and tested. From the numerous reports that have 
appeared it would seem that the white linseed may expand into a trade of 
considerable magnitude, and that too even should it prove of less value as 
a drying oil. 

Price of Linseed Oil and Linseed Cake. 

The best oil sells (wholesale) in India from Ri-8-o to R1-12-0 per gallon 
for raw oil, and at Ri-io-o to R2 per gallon for boiled oil. The oil-cake is 
shipped to England for sale and is said to realise from to ,^7 per ton- 

For further particulars regarding the properties and uses of Linseed- 
cake see the Article Oils. 

INDIAN LINSEED OIL MILLS. 

The following passages from Mr. L. P. Barmah’s report may be here 
given. He describes three methods of (and the machinery used in) expres- 
sion of the oil ; — 

“ (fl) Kolhu . — This consists principally of a thick block of wood with a 
cavity in the centre, which receives the seeds, and a moveable rod which, 
with a few minor arrangements, is made to revolve in the cavity of the former 
piece and thus press against the seed ; the oil which is thus expressed 
runs out through a spout. The cost of a medium-sized press of this de- 
scription is about R6, and the bullock required to work it can be had for 
Rio or Ri2. It presses 7 seers linseed a day, working eight hours, or nearly 
5 maunds a month. It is attended to by women, on whom it devolves as 
one of their household duties ; but if worked by hired labour, a man on 2 
annas per diem would be required for every three presses, which amounts 
to R1-4. per month per press ; the man would look after the bullocks too. 
Taking all the year round, the cost of feeding a press bullock amounts to 
Ro-i-'^* per day, or R 2-5-6 per month. 

“ The wear and tear of the press amounts to 5 annas per month. To 
these we may add interest at 6 per cent, on the capital invested in the 
manufacture of the kolhu and purchase of bullocks, .amounting to a 
monthlj' expense of R0-1-4 nearly. Thus the total cost of working a kolhu 
per month, during which it will press 5 maunds seed, is R3- 15-10 : — 


Labour .... 
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• 

* f) 

5 

0 

Interest on capital . . 

• ' • 

• 

• 

• 

« 0 

1 

4 






3 

»S 

to 


JT 


“Therefore, the cost of pressing 100 maunds seed b\' a native press 
amounts to R79-12-8.” 

“(6) Ev^lish Hand Press . — This was onccii.sed by a firm in Cawnpore, 
but finding' it difficult to dispose of the c.akc and oil, the attempt w.ns aban- 
doned. The press consisted of two strong screws and a number of iron 
plates. The seed was ground by an English grinding mill, placed in a 
piece of gunny cloth and then put in between each pair of plates ; when all 
the plates were thus occupied, a fire wascre.itcd by burning coal on the two 
sides and the screws lightened. The pressure .asMcted by he.at exprcs<^cd 
the oil, Nvhtch ran down a channel into a reservoir where jt colicctyl. 
About I } m.aund of linseed w.as thus pressed at a time, each pres'-iug taking 
.an hour .and a h.tlf and done by four coolies, who received Ko-2-6 for evi-ry 
prch'^ing ; two of them worked ihe press and the other two coi,‘frcd the 
in gunny cloth and took rest. About 10 m.aunds of s«fi w.i’i thus ■prc-^'nyi 
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per day of I2 hours by one of these presses. Tlie cost of pressing lo tnaunds 
of seed by each press may therefore be taken at R4-9 ; — 


Labour employed, in grinding at 2 pice per maund of seed 
' Ditto in pressing, at 2^ annas per li maund 

Coal worth 4 annas for every pressmg . 

Gunny cloth renewed after every 10 or 12 pressings 

' Total 


R a. p, 
050 
I 4 o 
zoo 
loo 

490 


“ From the reservoir the oil was carried to the boiling-pan, where water 
was added to it in the proportion of i to 40, boiled for about an hour and a 
half, and then removed to a strainer. When the oil sufficiently cooled down 
it was put in canisters. About 32 maunds of oil could thus be boiled 
in a day.” 

(c) English Steam Press.— Mr. L. P. Bartnah gives particulars of 
an English steam press that was formerly established by Guru Prasad, a 
merchant in Cawnpore. About joo maunds of seed could be pressed a day 
at a cost of jR 18-4-5, but wood, instead of coal, was employed, the cost of 
manufacture being (as afterwards shown in the correspondence on the subject) 
unnecessarily high. 

M r. d. _E. O’Gonor, in the Statistical Tables for British India, shows that 
there were in iSSg-go'some seventy oil-mills and oil-wells in India. He does 
not mention, however, the Gourepore Company, Limited, the only Indian 
mill that is believed to be exclusively devoted to Linseed, The writer under- 
stands that the Gourepore Company produce about 700 gallons of very 
supermr oil daily, which enters into competition with imported oil, and finds 
a ready and profitable sale. In the official correspondence, towards which 
iVir. Lachman Parshad Barmah contributed the report laid under fre- 
quent contribution here, it was contended that oil-mills should, if possible, 
be m the future established near the seaport towns. That the railway 
charg^ in India were more favourable to the carriage of seed than oil, hence 
the advantage of expressing the oil at the end instead of on the line of rail- 
way transport. The discussion that ensued seemed to proceed from the 
basis that the object in view should be the export of oil instead of oil-seed, 
thus leavmg as much of the cake as possible in this country, lo improve the 
cattle and soil of the regions on which so exhausting a crop as linseed 
svstematically grown. The opponents of this idea of coastwise mills 
held that it once the seed was removed from the actual district of production, 
^ n j ^ ^ market in India, as the cultivators could not 

altord to pay railway freiglit on its return. The oil hitherto produced in 
India has, however, found.its best market in India itself, the cake alone beino" 
exported. It would thus appear that when (if ever) extensive oil-mills, for 

‘o American, Australian, and European 
mar ets, are established in India, the cakealso will have to be exported, so 
I” . opening out anew industry, a new field of labour 

mvMtment of Indian capital, this country will not benefit any more 
ttan It IS now doing by the large market that it has established for its linseed 

reason, however, why India should import S 
IinsMd oil. Ml Is should exist sufficient at least to meet the entire Indian 
market for the oil, for even if slightly inferior as a drying oilfcWr^foffid be 
more than compensated for by a saving in price equrvalent to the freight to 
Europe of the seed and the return charges in bringing the oil to the fbores 
of India. ^IanJ• years will doubtless pass by before the Indian cultivators 

cal!/{^ mterests to keep a large proportion of the 

cake to feed their own cattle and manure the flax fields.” ^ ^ 
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INDIAN TRADE IN LINSEED. 

Dr. Royle, some thirty years ago, wrote; “The large exports of Lin- 
seed from India have frequently been mentioned. It is desirable, therefore, 
to give some of the details. By these we may observe, that though com- 
paratively a recent trade, the article is already known to other countries 
besides England. Ihe first exports of Linseed were made from Calcutta 
by Mr. Hodgkinson and were — 


In the year 1832, 

1833 
1 , 1834 

,» J837* 

'839 

„ 1850 


to the extent of 10 bushels. 

,, 2,163 maunds. 

,, 2,826 ,, 

32,327 ,, 

,, 1.67,601 ,, 

»> 7>b5»49^ « 


Trans- 
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It has already been stated that no mention occurs in Wilburn’s Onent- 
al Commerce of linseed, a fact that confirms Royle’s statement that 
the article began to be exported from India only about 1832. In the year 
1850-51, while Calcutta exported 765,496 maunds, valued at R15, 30,902, 
Madras exported 801 cwt., valued at R2,27i, and Bombay, 50,112 cwt., 
valued at ^1,70,539. But in the following year Bombay is shown to have 
exported 114,309 cwt., and according to McCulloch’s Commercial Dic- 
tionary, Great Britain imported from all sources, during 1851, 630,471 cwt. 
of linseed, of which Russia furnished 417,950 cwt., the “ British Territories 
in the East Indies ” standing next in importance, vts,, 93,814 cwt. 

In the Annual Statement of the Trade and Navigation of British India 
with Foreign Countries for the 3'ear 1866-67, the value of the exports is 
shown to have been (for that year) R75,04,6i5. Along with gingelly, rape, 
and other oil-seeds, linseed was then subject to an export duty, and tne 
amount of revenue thus realised on oil-seeds is shown to have been 
RS,57,8o8. Ten years later (1876-77), the expoils of linseed amounted 
to 5,614,617 cwt., valued atR3,oi,54,374, the duty having been some years 
before removed. In 1886-87 the exports amounted to 8,656,933 cwt , valued 
at Rs, 17,92,914; last year they were 8,461,374 cwt., valued at R 5 , 05 , 79,221. 
Comparing the averages for the quinquennial periods from 1873-74 to the 
present date, it will be found that the trade shows an increase of 224 per 
cent, in weight and 278 per cent, in value. But these figures exhibit the 
foreign eiiports only, though it may be said they very nearly convey an 
idea of the total value of the Indian transactions in linseed. They snow, 
at all events, that the trade has expanded from about 3 cwt. in 1832 to 
8,461,374 cwt. in 1888-89. We may assume (for the purpose of demon- 
strating the full meaning of this expansion) that the Indian local demand 
has remained stationary during these years. To produce the extra amount 
demanded last year over that in 1832, the total area of linseed cultiva- 
tion in India must, at the lowest estimate, have increased by 4,230,682 
acres t 

If now we turn to the land or trans-frontier imports and exports, we find 
that, for the past three years, Nepal has exported to India (Bengal) on an 
average some 175,000 cwt. of linseed, valued at RSg,2o.ooo. The trans- 
frontier exports from India are unimportant, the major portion going to 
Ka^ihmfr. 


• In Agri.-Horti. Soc. Jour, ior 1842, it is stated the exports rrom India m 
1S35-36 were, according to Mr. Bell of the Calcutta Custom House, 1,63,199 maunds 
or 6,044 tons. 

t Estimated at 2 cwt. per acre, a verj low j leld. According to Bombay crop ex- 
periments the jicld is \ ariously stated from 190 to 239 and 360II) an acre or, say, 3 cwt. 
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The total amounts of linseed' shown as carried by rail and river, I 
were in i 883 ' 8 o said to have been 1.(4,08,389 niaunds, valued at 
R.j,35,rg,3^g. The largest exporting province was Bengal with 54,05,056 
maunds, the bulk of winch went to Calcutta to meet the foreign trade from 
that port. Next in importance as exporting were the North-West Pro- 
vinces and Oudh with 26,87,088 maunds, of which over 20,00,000 maunds 
also went to Calcutta. Bombay exported 7,55,032 maunds, of which nearly 
the whole went to its port town to meet the Bombay f< reign exports. The 
Central Provinces, Berar, Rajputana, and Central India epeh exported 
nearly similar quantities and to the port town of Bombay. Thus it wiil be 
seen that tlie foreign exports from Calcutta are drawn from the Bengal Pro- 
vince and ihe North-West Provinces; the total imports into Calcutta from 
ail sources amounted in i88S-8p to 75,22,764 maunds, while those into 
Bombay came to 36,51,933. 

The supplies drawn by Calcutta and Bombay (the chief marts in the 
foreign trade) are also slightly augmented by the coastwise transactions, 
particularly in the case of Bombay. For example, in the year 1S88-89, Bom- 
bay received from Sind 1,794 cwt., valued at R 11,154; from Goa 32,878 
cwt., valued at Ri,g7,736; from Cambaj' 3,037 cwt, valued atRig.as?; and 
from Kathiawar 129 cwt., valued at R783. It will thus be seen that the lin- 
seed exported from Bombay is drawn from Bombay Presidency, Sind, the 
Central Provinces, Berar, Rdjputana, Goa, and Kathiawar. The Panj.db 
produces very little linseed, but doubtless what it docs yield finds its way to 
Calcutta along with that from the North-West Provinces. From the above 
review of the internal trade in linseed it may be admitted to have been 
shown that the most e.xtcnsive areas of production are Bengal and the 
North-West Provinces. This idea is confirmed by an in.spection of the 
details of the total amount (8,461,374 cwt.) of the foreign exports, from 
which it will be seen that Bengal (i.e., Calcutta) e.xportcd 5,659,492 cwt, j 
Bombay 2,797,246 cwt. ; Sind 673 cwt.; and Madras 3,961 cwt. Of these 
foreign exports^ the United Kingdom took 5,295,175 cwt., valued at 
B3tf6,36,i95; France 1,375,689, %’alucd at R8S, 39, 664 ; the United States 
712,042 cut., valued at R44,94>35o; and Holland 524,223 cwt., valued 
at R32, 19,603. The balance went to other countries, of which Belgium 
figures as highest, having taken 218,193 cwt. It will thus be seen that not 
only has the Indian export trade in linseed increased during the past fifty 
yc.ars until it h.ns assumed .a gigantic form, but that the Europe-an demand 
has been the chief j,nd only cause of this expansion. In 1851 (less than 
forty Years -ago) the total demand in Gre.at Britain for linseed amounted 
to Only 630, t/i cwt., whereas la.st year India alone furnished the United 
Kingdom with 5,205,175 cwt. 

_ St.itistics c.Tnnol be obtained for the present or p.ast Indian consump- 
tion of linseed, but it has certainly not matcrialiv incrc.ased during the past 
loriy y ears, for no large .and new industrial uses of linseed have been 
nrongln into exi.sience— .a statement .abundantly proved by the fact that 
tittie or no unseed oil expressed in this country by the" Natives. As 
.already Tcmarked, there is practic.ally only one linseed oii-miil in fndta, 
.and the o-l it produces is m.iinly, if not entirely, used up bj' exotic dc- 
m.anUN, since the people o? India use only the sm.all qu.aiitity of linseed 
nectHs.ary for the house p.aint employed' by the well-to-do. The bulk 
ol the people of India h.ave not now, tior .app.aremty did they ever have 

any verv smpori.ant use for Uncecd or linseed oil— a statement con’ 
irmi^ by the want of definite hi.sioric cvadence of cuUiv.ation between 
the development of present foreign trade in linseed and the classic 
lUcruu-e^ ^ «Titer.s accept .as n.ax in Sanskrit 
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{f. Murray.) 

LIPPIA, Linn.; Gen, PL, II., T142. 

451 5 ^ [ 146 '^; VcRCENACEiE. 

Lippia nodiflora, Rich.; FI. Br. Ind., IV., 563; Wight, Ic., t. 

Syn . — VerbFNA NODfFLORA, ; V. CAPITATA, Foi sh. ; BLAttUA NO* 

DirtORAj GeBrtn. ; Zapania nodiflora, ZawA. / Lanfana sarmen- 
'Tos, \ and Mv.vt.us, Spreng. ; Phyla chinrnsis, Lour. 

Vern, — Bhiii-okra, Hind.; Lvdra, N.-W. P, ; Molna, bi'ckan, bakan, jal- 
itim, dried plant=^o/aM niundi, Pb. ; Wakan, Sinu; Tan, Drc.; 
Ratolia, Bomb.; Rntoliyd, Mar. &■ Gu 7 . ; rodiHalei, '{ ak. •, Bokcnakii, 
Til.; Hcriinanadatta, Swg. ; Poi/uVrt, Sans. 

References.— ZJa/c. & Gibs., Bomb. FL, ipS; Stewart, Pb. PI., 166; Ains- 
lie,Mat. Ind., II., 3 i 3 ; Byntock, Mot. Med. W. Ind., 2nd Ed., spg ; 
Honigberger, Thirty-fine Years in the East.II., 3 oo ; S. Arjiin, Bomb. 
Drugs, 105 ; Murray, PI. and Drugs, Sind, I'JS ; Atkinson, Him. Dist., 
3 ^ 5 S Ind. Forester, XJI., ig ; Gazetteers: — N.-W. P., I., S 3 ; IV., Ixxit. 
Habitat. — An evergreen undersbrub, common in wet places through- 
out India and Cej’lon, distributed to all tropical and warm-temperate regions. 
MEDICINE. Medicine. — Ainslie writes: “The tender stalks and leaves of this 

low-growing plant, which last are in a slight degree bitter, the native prac- 
titioners prescribe, when toasted, in cases of children’s indigestion, to 
the extent of two ounces in infusion, twice daily ; it is also ordered as a 
drink for women after lying-m.” Stewart states that it is considered 
cooling by the natives of the Panjib, but in the time of Honigberger it 
appears to have been regarded as of very little medicinal value. He writes : 

“ The natives know the plant, but very seldom use it.” He himself con- 
sidered it valuable in " Ischury, stoppage of the bowels, and pain in the 
knee-joint.” Dymock states that it is used in Bombay as a demulcent in 
cases of gonorrhoea. 

Liqueurs, see Spirits, Vol. VI. 
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LIQUIDAMBAR, Linn. ; Gen. PL, I., 66g. 

Liquidambar Altingia, Bl.; see Altingia excelsa, Noronha: Vol. 
I., 201. 

L. orientalis, Miller ; DC ., Prodr,, XVI , 138 ; Hamamelide/e. 
Liquid Storax, Liquidambar, Rose Malloes. 

Syn. — Liquidambar imberbe, Aiton. 

M&cvi, — Sildras, meih-stla, ndgorigond. Hind.; Silha, silaras, Beng. ; 
Sildras, salajet, usturuk. Bomb.; Silaraia, M\R. ; Meih-sUa, seldras, 
Guz. / Neri-arishippdl, Tam.; Shild-rasam 1‘el.; Rasamalla, Malay.; 
Nantayu, Burm. ; Rasamalla, Malays. ; Silhoka, Sans. ; Miah-edyelah, 
usteruck, nieati-lubani, salajet, meah, sillariis, cotter mija, Arab./ 
Meih-stla, asle-lubni, Pers. 

References. — Gamble, Man. Timb., J 74 ! Ainslie, Mat. Ind., I., 405; 
O'Shaughnessy, Beng. Dispens., 255, 610; Moodeen Sheriff, Sapp. 
Pharm. Ind., l6g ; U. C. Duti, Mat. Med. Hind., 166, 3 i 8 ; Dymock, 
Mat Med. W. Ind., 2nd Ed., 3 i 3 ; D. Hanbury, in Pharm. Lour., XVI., 
417,461 ; XXII., 436 1 Fluck.Gf Hanb.,Pharmacog., 27 1 ; U.S Dispens., 
tsth Ed., 1373, j6S6 ; Bent, & Trim., Med. PL, io 7 ; S. Arjun, Bomb. 
Drugs, i 3 o; Year Book Pharm., 1A74, 2g3 ; Bird-wood, Bomb. Pr., isr ; 
Balfour, Cvclop., II., 721 ; Smith, Die., 247 ; Ind. Forester, II., JSJ, 400 ; 
X., 43 s. 

Habitat. — “ A handsome, umbraceous tree, resembling a plane, grow- 
ing to the height of 30 to 40 feet or more, and forming forests in the ex- 
treme south-western part of Asia Minor. In this region the tree occi^s m 
the district of Singhala, near Melasso, about Budrum (the ancient Hali- 
carnas'sus), and Monghla, also near Giova and Ulld in the Gulf of Giova, 
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and lastly near Marmorizza and Isgengak opposite Rhodes. ‘ The 
tree is not known to ctow in Cyprus, Candia, Rhodes, Kos, or indeed in 
any of the islands of tlie Mediterranean ” (Hanbury). 

Medicine. — LiauiD storax has long formed an important article of 
medicine in this country ; indeed, FlUckiger & Hanbury state that as early 
as the first century it was exported by the Red Sea to India. For many cen- 
turies it has been, and still continues to be, an important article of e.xport 
from Bombay to China. Hanbury’s investigations have proved that the 
solid storax of the ancients, which W’as derived from Styrax officinale, 
Linn., and was always scarce and valuable, has, in modern times, entirely' 
disappeared from commerce, and has been replaced by the balsam now 
under consideration. _ , 

The method of extraction and preparation is described by Hanbury 
as follows ; — " The extraction of Liquid Storax is carried on in the forests 
of the south-west of Asia Minor, chiefly by a tribe of Turcomans called 
Ynruks. The process has been described on the authority of Maltass 
and McCraith of Smyrna, and of Campbell, British Consul at Rhodes. The 
outer bark is said to be first removed from the trpnk of the tree and rejected: 
the inner is then scraped off with a peculiar iron knife or scraper, and 
thrown into pits until a sufficient quantity has been collected. It is then'' 
boiled with water in a large copper, by which process the resin is separated, 
so that it can be skimmed off. This seems to be performed with sea water ; 
some chloride of sodium can therefore be extracted from the drug. The 
boiled bark is put into hair bags, and squeezed under a rude lever, hot 
water being added to assist in the separation of the resin, or, as it is termed, 
yagji, i.e., 'oil,’ Maltass states that the bark is pressed in the first in- 
stance per se, and afterwards treated with hot water. In either case the 
products obtained are the opaque, grey, semi-fluid resin known as Liquid 
Storax, and the fragrant cakes of foliaceous brown bark, once common, but' 
now rare in European Pharmacy, called “ Cortex Thymiarnatis.” 

Dkscription. — The balsam is a soft, viscid resin, usually of the con- 
sistence of honey, heavier than water, and greyish-brown in colour. It 
always contains water which by long standing rises to the surface. When' 
heated it becomes dark brown and transparent ; when spread out in a 
thin layer, it partially dries but does not lose its stickiness. When free from 
water it dissoK’es in alcohol, spirit of wine, chloroform, ether, glacial acetic 
acid, bisulphide of carbon, and most of the essential oils. It possesses 
a pleasant balsamic smell when old, but when recent, has an unpleasant 
odour of bitumen or naphthalin. Its taste is sharply pungent, burning, 
and aromatic. 

Chemical Composition. — For an account of the composition of this 
drug, which, not being of Indian origin, need not be fully discussed in 
this work, the reader is referred to the exhaustive description in FlUckiger 
Sc Hanbury’s standard work. It maybe mentioned, however, that the 
principal constituents are styrol, a colourless, volatile, liquid hydrocarbon; 
siyracin, a crystalline solid ; cinnamic acid; a resin, and an essetifial oil. 

Therapeutics. — Liquid Storax is a stimulant expectorant like the Bal- 
sarns of Peru and Tolu, and Benzoin, but except as a constituent of the Com- 
pound Tincture of Benzoin, is, at the present day, little prescribed in Euro- , 
pean medicine. Locally applied it is stimulant, antiseptic, and disinfectant, 
and has been much advocate of late years as an application for scabies and ■' 
phthiriasis. For this purpose it is mixed with olive or linseed oil. It is 
interesting to find that this property of the drug appears to have been- 
known to old Sanskrit writers, by whom it was considered “ useful in affec- 
tions of the throat, copious perspiration, and skin diseases” {U. C. Duit). 
By Muhammadan physicians it is esteemed as a tonic, resolvent, suppura- 
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tivc, and astringent. Thus Dymock writes: “ It is prescribed as a pec- 
toral, and is thought to strengthen all the viscera ; applied externally it is 
supposed to have a similar action upon the parts with which it comes in 
contact. It is a favourite application to swellings, and in Bombay is much 
used in orchitis, the inflamed part being smeared with it, and bound up 
tight in tobacco leaves.” It is also largely used in perfuming medicinal 
oils. Altingia excelsa {Vol. /., 20T) yields a very similar resin, which 
has been said to equal, in its medicinal properties, that now under con- 
sideration. Waring, however, wrote in i\\E Phar7nacop(i{a of India, that \\& 
had tried it as an expectorant without satisfactory results, and that, as far 
as his experience went, it appeared to be of little value medicinally. 

Trade — As this drug is not returned separately in the statistical tables 
of imports, the total trade in the article cannot be specified. Dymock 
states, however, that the imports into Bombay in 1881-82 amounted to 363 
cwt. from the Red Sea ports, and valued Ri6,i54. It is probable that a 
considerable proportion was re-experted to China. 

Liquorice, see Glycyrrhlza glabra, Linn.; Vol. III., 512. 

Liquors, see Malt Liquors, p. 124. ; also Spirits, Vol. VI. 

Litharge, see Lead, Vol. IV., 602, 

LITHOGRAPHIC STONES. 

Lithographic Stones, Geoh of Ind., III. {Ecottomic, Ball), yyd. 

References.— .ffnrfen Powell, Pb. Prod., 45; Balfour, Cyclop. ^d„ II,, 
728; in Sel. Rec., Mad. Govt (/S6s), II., 38 ; A dm. Rep , C. Prov., 80. 
Distribution.— Stones suitable for lithographic purposes are at present 

- almost entirely imported from Europe and are sold by weight at high 
prices. An indigenous stone of this description is a great desideratum, 
since most native printing is by lithograph. This fact, combined with the 
high price of European stones, led to trials being made of Indian material 
soon after the introduction of lithography in 1822. Stones with the neces- 
sary qualities, however, are not of wide distribution j and since most of the 
limestones in India belonged to the more or less altered series of tran- 
sition rocks, they were found to be hard, splintery, and difficult to dress 
and polish. They have accordingly proved only fitted for rough work, 
and, as Ball writes, “The fact that they are not used, at least to any ap- 
preciable extent, while high prices continue to be paid for European stones, 
is the strongest argument against their being of any substantial value.” 

’Ihe following are enumerated by Ball as the localities from which 
lithographic stones are said to have been obtained in India 

il/rtrfras.— Bellary, Karnul, Guntur, and Masulipatam. The best ap- 
pear to have been derived from the metamorphosed limestone of the Karnul 
district, but even these are harder, more splintery, and less tractable than 

' European stone. , , 

Bengal.— The limestones of the Lower Vmdhyan senes early attracted 
attention, but are net sufficiently pure and homogeneous to be depend- 

ed on, , , A • 

Rewnh.— In 1843 small samples from Burwa were sent to the Asiatic 
Lithographic press and rvere favourably reported on, but further research 
appears to have proved them to be unsatisfactory. ^ r j • 

Cetiiral Provinces . — Stones of a serviceable kind have been found in 
Raipur, and were at one time used in the jail press of that district. _ 

Rdjpuinna. — BaW writes: “ Of all the suggested substitutes of indige- 
nous stone for that imported, a 3’ellow limestone obtained in the Jesalmir 
Stale appears to have been of greatest promise ” Attention was first drawn- 

1. && a6a. 
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to it, about sixty years ago, by Captain Boileau in Gleanings in Science, 
and the Indian Review, III. He stated that it was not suited for fine 
chalk drawings, but could be used for all other purposes with the ordi- 
nary materials. The chief point dwelt upon is the method of polishing 
which it was found necessary to adopt. The stone, being hard, brittle, 
and semi-crystalline, could not be polished with the ordinary sleek stone 
and pumice, but rubbers of lac and corundum, coarse, then medium, then 
fine, followed by polishing with calcined peroxide of tin, were found to pro- 
duce good results. 

Bombay .— limestones of the Kaladgi and Bhima series have been 
tried, but have failed to give rise to a demand. 

Panjdh . — Baden Powell writes Some kinds of native stone are in 
use, but the European are always preferred for the finer kinds of work, 
and where great sharpness of delineation is required in the print.” 

Ball, in summing up the remarks from which the above has been con- 
densed, writes : " It would seem, judging from the geology, that in the Salt- 
range and'in Cutch, there are better chances of finding a limestone suit- 
able for the purpose than anywhere else in India.” It may be mentioned 
that the best European stones are obtained in quarries in the oolitic rocks 
of Solenhofen near Munich, and in Pappenheim on the Danube. A per- 
fect stone is compact and homogeneous, free from veins, flaws or spots, 
and of an even grey or drab colour. 
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LITHOSPERMUM, Linn.; Gen. PL, 11 ., 860. 

[BoRAGINEjE, 

Lithospermum officinale, Linn.; Fl. Br. Bid,, IV., ; 

Syn. — Magarospermum officinale. Date . 

Vem. — Seeds=Z/i<iii_/?r»ii(«, Hind. 

References. — Roylc, III, him. Sot., /., 304; Slewarl, Boi. Tour in 
Hazara, &c.,in lour.. Agri.-Hort.Soe, of Ind, (Old Series), 

Aitch., Bot. Afgh. Del. Com., go; O'Shanghnessy, Beng. Dispens., 
4Q-J ; Balfour, Cyclop., II., TZS. 

Habitat. — An erect undershrub or herb, frequent in Kashmir at altitudes 
of 5,000 to 8,000 feet. 

Medicine.— O’Shaughnessy writes : " The seeds are long, very white, 
and like small stones or pearls, on which account they have been popularly 
used as a remedy for stone.” 

Litmus. — A blue dye, prepared chiefly in Holland from the orchil-yielding 
lichen Roccella tinctoria ; see Lichens, Vol. IV., 636. 
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LITS-^A, Lam. ; Gen. PL, III., 161. 

A genus of evergreen, rarely deciduous, trees or shrubs, which com- 
prises some 140 species, native of Tropical and Eastern Asia, Australasia, and 
- the Piiciflc Islands ; rare in Africa and America. Of these 65 are indigenous 
to India and Ceylon. The economic information relating to this genus has, 
as a rule, been detailed by Indian writers under the names of various species of 
Tetranthera. 
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Litsaea elongata, Wall. ; FL Br. Bid., V„ i 6 s; Laurine.e. 

Syn.— Daphnidium Peloncatum, AVcs,- Tetranthera sikkimensis, 

Jifeisstt*, in pari, 

Vem. — Paieli , pitalay , phusri , Nep. j Phamlel , Lepcha. 

References.- Afan. Timb., 312 ; List of Trees, Shrubs, &c., of 

Habitat. — A bush or small tree, native of the Subtropical and Tern 
perate Him.ilaya, from Garlnval to Bhutan, also of the Khasia mountains 
at altitudes from 5,000 to 6,000 feet. 
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A Useful Timber. 


Structure of the Wood. — Gamble describes Daphaidium elongatum, 
Nees, which has been reduced to this species in the Flora of British India, 
as a large evergreen tree.” It is possible, therefore, that the follow ing 
descrijjtion of the wood, and the vernacular names above enumerated may 
in reality belong to another species. According to Gamble the timber is 
“ yellow, turning olive-grey on exposure, moderately hard, even-grained, 
weight a4 to 4TBj oer cubic foot. A very pretty wood, worthy of attention; 
used for building, chiefly as planking.” 

Litssea grandis, Wall. ; FI. Br. hid., V., 162. 

Syn. — Tctranthera grandis, Meissn.; Polyadenia grandis, Nees. . 

'Re:i^rence..—Kiirz, For. FI. Bitrtn., II., 2gg. 

Habitat. — An evergreen tree, from 20 to 40 feet in height, not uncom- 
mon in tropical forests all over Pegu. Martaban, and Upper Tenasserim; 
found also in Penang, Malacca, and Singapore. 

Structure of the Wood. — “Yellow with a beautiful lustre, rather heavy, 
close-grained, very soft, a fine fancy wood” (Kurs). 

L. polyantha, fuss. ,* FI. Br. Ind., V., 162. 

Syn — Lits.®a monopetala, Pcrs./ Tetranthera monopetala, Roxh.; 
T. MACROPHYLLA, Wall.; T. ALNOIDES, Miq. ; T. FRUTICOSA and VER- 
Ticillata, Ham. ; ? 1 . semecarpifolia. Wall. ; T. hexantha, Sieb. ; 
Tomex pubescens, Willd. 

Vem. — Meda, ffma, singraf, sanqran, marda, kai marra, kah'tri, ieratiH, 
potoia, katmoria, papria, kaimedh, knri, rand-kori, Hjnd. ; Bara 
kukiir chita, Beng. j tojo, Santal ; Sttaltt, Assam ; Huara, K^char ; 
Raimanti, kadmero, Nepal; Sttphat, Lfpcha ; Bid, mugasong, Mipui; 
Bolbek, GaRO j Mendah, kari, kjera, ioska, leja, Gond. j Leinja, 
Kurkuj Raiidkorri, kalmidh, OVDH ; Rian, grod, harein, bark=»icda 
lakri, Pb.j Ranamha, Mar. j Nara maviudi, nara, Tel.; Ungdung, 
Burm. . 

References. — Roxb., FI. Ind., Ed, C B.C., 735; Brandis, For. FI., 3So., t. 
45 ; Kurz, For. FI. Burm., II., app ; Gamble, Man. Timb., 3io ; Stewart, 
Fb. PL, 1S8 ; Campbell, Be. Prod. Chutia Naqpur, No. 8447 ; Elliot, FI. 
Andhr., I2g ; AinsUe, Mat. Ind., II., 227 ; Drury, U. PL, 421 ; Cooke, 
Oils and Oilseeds, So ; Indian Forester, V.,2l2; VI., 23g, 3oi, 3l6 ; 
VIII., 127 ; Gazetteer, Mysme and Coorg, I., 66. 

Habitat. — An evergreen bush or small tree, from 20 to 40 feet in height, 
met with from the Panjab and the Salt Range along the foot of the Hima- 
laya on which it ascends to 3,000 feet, eastwards to Assarn and Burma, and 
southwards to the Satpura Range and Coromandel ; distributed to Java 
and China. 

Oil.— The seeds yield an oil, used in the manufacture of candles, also 
medicinally for ointments. 

Medicine. — Ainslie writes : “The bark is mildly astringent, and has 
a considerable degree of balsamic sweetness.” “ It is used by the hill 
people in the cure of diarrheea.” Stewart writes : “The bark, with that 
of Tetranthera Roxburghii, Nees (Litssa sebifera, Pers., var. proper), 
is officinal, being considered stimulant, and after being bruised, applied, 
fresh or dry, to contusions, and sometimes mixeil with milk and made in(o 
a plaster.” Campbell confirms the above, writing : “The pow-dered bark 
is applied to the body for pains arising f'-om blows or bruises, or from hard 
work ; it is also applied to fractures in animals.” The seeds yield an oil 
which is used medicinally'. The medicinal properties above enumerated 
are very similar to those of the faettei known, and more largely employed, 
L. sebifera, Pers., the vernacular names for which also strongly resemble— 
and, indeed, in certain dialects are identical with — those of this species. 

Structure of the Wood. — Olive-grey, soft, not durable, soon attacKed by 
insects, weight 38ft per cubic foot, used for agricultural implements {Gamble), 
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Domestic. — ^The leav fs are used in Assam to feed the mnga silk- 
worms (Antherasa assama, ‘ Westw .) ; they have a cinnamon-like smell 
when bruised ” {Gamble). 


LITS/EA 

sebifera. 


DOMESTIC. 

Leaves. 

*00 480 


t 


Litssa salicifolia, Roxi. s Fl. JBr. Ind., F., 16'j. 

Syn. — Tetranthera salicifolia, Roxi. ,* T. glauca. Wall. ; T. lauri- 
folia, Roxb. ; T. attenuata. Wall.; T. lance.eFOLIA, J?oa:4. (lanci- 
folia, Kttrs.) T. salicifolia and saligna. Herb. Jnd. Or. H.f. & T. 

V&Ta.—Sampat, Nep.j Digilali, MicHi ; Diglolti, slim , Assam ; Cheng- 
phisol, Kachar. 

References. — Gamble, Man. Timb., 3rO; Trees, Shrubs, &c., of Darjiling, 
65 ; Kurs, For. Fl. Burnt., II., 3oo; Indian Forester, V., 212; Agri.-Hort. 
Soc. of Jnd., four. {Old Series), VI., 2p ; XJJl,, 3p6, 3pp, 401, 41J. 

Habitat. — An evergreen bush or smalt tree, of Northern and Eastern 
India, from Oudh and Nepdl to Sikkim (ascending to 6,000 feet), met with 
also in Assam, Bengal, Chittagong, and Pegu. 

The Flora of British India contains a description of six varieties, 
which, however, need not be enumerated here, as only one, var. ellip- 
soidea, is report^ as possessing economic value. 

Domestic. — The leaves are employed, like those of L. polyantha, to 
feed the muga silkworm in Assam. 

L. sebifera, Pers., var. sebifera proper ; Fl. Br. Ind., V., 158. 

Syn.— L1TS.LA sebifera and tetranthera, Pers.; L. multiflora, 
Blume ; Ls chinensis, Lanik. ; Tetranthera laurifolia, multi- 
flora, racemoso-umbellata, and Roxburghii, Blume ; T. lauri- 
folia, Jacg.; T. Roxburghii, JVcfs ,• T. ch - inteSK , Herb. Roxb. ; 
T. apetala, Roxb.; Tomex tetranthera and sebifera, Willd. ; 
Sebifera glutinosa. Lour. ; Laurus involucrata, Kcemg. ; Gaja 

NIPELLI, fones. 

This species is divided into three varieties in the Flora of British India, 
vie., 1, sebifera proper, 2, glabraria, and 3, tomentosa. Of these only 
the first, of which the synonyms have been above detailed, is of economic 
value. 
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Vem. — Garbijaur, singrauf, medk, menda, b3.rk=maidd-lairi, Hind.j 
Kikir chita, ratuu, garur, bark =maidd-lakri, JBeng. ; Supp.itnyoh, 
Lepcha; Garbijaur, singrauf, N.-W. P.; Medh, OudH; Medasak, 
chandna, gma, ridn, medachab, barfc=m<Wn-Ioirt, mairfosoA, Pb.j Men- 
da, C. P.; b3.Tk—Maida-lahri, leaves^cAicinna, Eomb. ; bark= 
Mirio, Goh-, Maida-labad'i, Mar.j b-^xk=Maida.lakii, mushaippf-yetti, 
pishin-pattai, Tam. ; Narra alagi, nara mamidi, meda, Tel. ; Ong-iong, 
ung-dung, ungdungnet, Burm.; basket Maghdse-hindi, Arab.: bark 
e=Kih, Pers. 

References.— iJojrJ., Fl.Ind., Ed. C.B.C., 734,735; Brandis,Far. Fl., 3rg; 
Kurs, For. Fl. Burnt., II., 2gS ; Gamble, Man. Tivtb., 3iO ; Thtsaifes, En. 
Ceylon El., 255; Steisart, Pb. PI., iSS; Elliot, Fl. Andhr., 114, izq; 
Campbell, Ec. Prod. Chuiia Nagpur, No. pS2t ; O’Shaughnessy, Beng. 
Dispens., S4S ; Maodeen Sheriff, Supp. Pharm. Ind., 243 ; Dymock. Mai. 
Med. IP. Ind., 2nd Ed.,67l ; Murray, PI. and Drugs, Sind, itT ; Irvine, 
Mat. Med., Patna, 64; Honigberger, Thirty-five Years in the East, II. 
3S7 ! Baden Povtell, Pb. Fr., 374, 600 ; Atkinson, Hint. Dist., 3i6 751’. 
^ Birdsood, bomb. Pr., 74; Cooke, Oils and Oilseeds, 70 Agri.-Horl See 

of Ind four. {OJdSeii’es)—IV.j Sel., 260 ; ^., JyV A'f//., ’j/p" .i 

(A'cw Serifs) 102; V.,7T; Indian Forester .— III., 204; VI , 250, 
Sot, 3o3, 304 ; X., 325. » jy. 

Habitat.— An evergreen tree of verj' variable habit, foliage, and inflores- 
cence, widely distributed throughout the hotter parts of India. 

Fibre.— M. Dumaine states that the red roots are empIojW as a paper 
material, and also for making a strong string in Hazaribag-h lAe-ri -Hori 
Soc. of Ind. Jour. {Nev! Senes), 1 ., 71), s v s • 

L. 


FIBRE. 

Roots, 

906 


484 


484 


84 


Dictionary of the Econoinic 


LITS^A 

umbrosa. 


Oil-yielding Plants. 


OIL. 

485 m<f 


MEDICINE. 

Bark. 

.86 


^ Ull. 

487 ^9 

Leaves. 

488 ®*o 

TIMBER. 

489 

490 


OIL. 

Fruit. 

491 t'23 


TIMBER. ; 

492 I 


Oil. —An oil, obtained from the fruit, is employed in China and 
Java in the manufacture of candles. Baden Powell states that “ it is used 
to make ointment and candles,” but does not mention whether the latter 
observation refers to the Panjdb or not. No Indian author confirms his 
statement, and it appears probable that the greasy exudation is, in this 
country, utilised only medicinally. 

Medicine. — The feebly balsamic, mucilaginous bark is one of the best 
known and most popular of native drugs. Dymock states that it does not 
apjiear to have been mentioned by Sanskrit writers, and is only briefly 
noticed in Muhammadan works. He considers it probable that the drug 
has been adopted by Muhammadan physicians in India as a substitute 
for an Arabian drug, called Maghath, the botanical source of which is un- 
certain. _At the present time it is largely employed as a demulcent and 
mild astringent in diarrhoea and dysentery. According to Irvine it is also 
esteemed as an aphrodisiac in Patna. Fresh ground, it is used either dry, 
or triturated in water or milk, as an emollient application to bruises, and 
as a styptic dressing for wounds. It is also supposed to be anodyne, and 
to act as a local antidote to the bites of venomous animals. 

The OIL from the berries is used in rheumatism ; the leaves are mu- 
cilaginous and have a pleasant odour of cinnamon. 

Structure of the Wood. — “ Greyish-brown, or olive-grey, moderately 
hard, shining, close and even-grained, seasons well, is durable and not 
attacked by insects. A fine wood, worth notice” {Gamble). 

Litssea umbrosa, Nees; FI. Br. Lot., V., I’/g. 

Syn. — LiTsaiA consimilis, Tetradenia umbrosa and consimilis, 

Nees I Tetranthera umbrosa, Wall. ; T. fallens. Non. 

Vem. — PtUeli, Nep. ; Chira, chir-chira, Kumaon;^ Kanwal (a), iilbora, 
Sara, jhatela, chirara, chirchlra, N.-W. P. ; Chirudi, chindt, chilotii 
rauli, shalanglti, charka, Pb. 

References. — Brandis, For. FI ,382; Gamble, Man. Timb., Sri; Trees, 
Shrubs, 6fc., of Darjiling, 6$ ! Stcnart, Pb. PI., iSS ; Cooke, Oil and 
Oilseeds, 55 . 

Habitat. —A small tree met with on the Temperate and Sub-tropical 
Himdlaya from Kashmir to Sikkim, at altitudes of 3,000 to 7,000 feet, also 
on the Khdsia mountains from 5,000 to 6,000 feet; distributed to Munni- 
pur. 

Oil. — A considerable amount of confusion appears to exist in the litera- 
ture of Indian Economic Botany regarding an oil-yielding Litssea. Stewart 
described an undetermined species in his Punjab Plants as bearing an 
oil-yielding fruit. Brandis gives the same vernacular Panjab names for 
the species now under consideration, as those enumerated by Stewart for 
his undetermined species, and states that the fruit yields an oil used for 
burning. He, however, unites L. zeylanica, Nees, with L. consimilis, Nees, 
and L.'umbrosa, Nees, as one species, which appears to have led Gamble 
to makeN^e mistake of staiing that the first mentioned species also yields 
an oil used, for burning. The writer can find no other reference to .an oil 
obtained from L, zeylanica, and it appears probable that Gamble has 
inadvertentIjX over-looked the fact that Brandis, though uniting the .sp^ 
cies, has been'^ careful to describe the oil as obtained only from L. consi- 
milis. Similarly Gamble, in his list of vernacular names for L, zcyl.^'ca 
(which he agree; vith the Flora of British Indta in considering distinct), 
has enumerated the Panjabi and North-Western Provinces names of L. 
umbrosa. In this' he is evidently mistaken, since L. zeylam'ca docs not 
occur north of the Konkan. 

Structure of the Wood.— “Yellow, moderately hard, close-grained, 
Height 431 b per cubic foot ; a good wood ” {Gamble). 
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Litsffia zeylanica, / FL Br. Ind., V., i>j8 ; Wight, Ic., tt. 132, 

Syn. — L itsiVA oblonga, Nees ; L. striolata, Blume ; L. foliosa, Nees; 
L. furfuracea, Nees; L. scrobiculata, Metssn.; L. tkinervia, 
Vuss.; Teiradenia CEYLANiCA, FURFURACEA and FOLIOS Nees; 
TETRANTHERA FOUOSA, FULCHERRIMA («« fiarf) and FURFURACEA, 

Wall. ; Laurus Cassia, Linn.,- L. involucrata, Vahl. ; L. zeylanica, 
Her VI. 

Vevn.—Selori, Nilghiris; Dawal kunhtdit, SlNG. 

References. — For. FI., 3S2; Kurs,For. FL Burnt., II, 3 o 6 ; Bed- 
dome, FL Sylst., t. 2Q4 ; Gamble, hTan. Ttnib., 3 ti ; Thsvaiies, En. Ceylott 
PL, 2S7 ; Dais. & Gibs., Bomb. FL, 223 ; Ltsboa, U. PL Bomb., Il 3 ; 
Gazetteer : — Bombay, X V., 441 ; hid. Forester, II, 23 ; III., 204. _ | 

Habitat — A small tree with variable foliage, met with in Bhutan, the 
Khasia mountains, Sylhet, Chittagong, Pegu, Tenasserim (ascending to 
7,000 feet), and Martaban, also on the Western Coast from the Konkan 
southwards, and from Quilon to 7,000 feet in altitude on the Nilghiris j 
distributed to Ceylon, Penang, Malacca, Java, and Sumatra. 

Oil. — See remarks under the preceding species. 

Structure of the Wood. — “Reddish-white, with darker heartwood,. 
moderately hard, growth slow, weight 36 to 38^ per cubic foot” {Gamble"). 

In-Southern India it is used, according to Beddome, “ for house-build- 
ing purposes, planks, rafters, &c,, being straight-grained and tough.” 

LIVERWORTS. 

Liverworts, Mitten, Indian Hepaticcc, in Jour. Linn. Soc„ V., 8g- 

]_128 ; Baillon, Bot. Med. Crypto., 51-35. 

The Liverworts or Hepatic « constitute a group of the non-vascular 
Cryptogams, allied to the Mosses. They are cosmopolitan.in range, but 
exist in greatest number in moist cool climates. Consequently, though they 
are to be found in nearly all moist parts of India, their number and relative 
importance in the vegetation increase from the plains to the temperate 
re^ons of the hills, and the Alpine Himalaya. But few are of any eco- 
nomic value, and, so far as the writer is aware, none are used in any way 
in India. 

The following are the species that have been considered useful : — 
Marchantia polymorpha, Linn.; Mitten, in ’four. Linn. Soc., V., 125. 

One of the commonest of liverworts ; found on the North-Western Hima- 
laya from Jamu to Sikkim, between the altitudes of 6,000 and i4,,ooo feet. 
This species has been vaunted, more than any other, as a remedy for aflec- 
tions_ of the liver. It has also been descrifed as a valuable medicine in 
certain chronic skin affections, phthisis, and anasarca. 

Fegatella conica, Co^da; Mitten, 126. 

Occurs in the North-Western Himalaya and Western Tibet, between 
7,000 and 10,000 feet. At one time a decoction of this liverwort was held 
in high repute as a remedy for calculous complaints, and as a diuretic. 
Certain species of Jungennannia have had antiscorbutic and antisyphilitic 
properties ascribed to them, due to the iodine contained in their fronds, and 
members of the genera Riccia and Anthoceros have also been considered of 
medicinal value 

From the gradual disuse into which these remedies have fallen, how- 
ever, it would appear that the properties assigned to them were all more or 
less fanciful. The supposed action of many species in diseases of the 
liver may probably have arisen from a belief in the "theory of signa- 
tures.” If so, it is all the more remarkable that they are not, and ap- 
^ parently never have been, employed in Indian medicine, in the more remote 
days of \thich this theory held such an important position. 
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LIVISTONA, Br. I Gen. PL, III., p2p. 

[a, b, c, d, App. xxiii. ; Palm®. 
Livistona Jenkinsiana, Griff., Palms of Brit India, 128, Pi. 226, 

Vern. — Toko pat, PiSSKia ; Tailainyom, tulac-myom, poriong, Lepcha; 

Htaii-niyouk-ht, Burm. 

References — Kurs, For. FI. Burm., II., 525 ; Gamble, Man. Timb,, 4^8 ; 

Trees, Shrubs, &c,, of Darjiling, 86 ; Foyle, Fibrous PL, 

Habitat. — A palm 20 to 30 feet in height, with a thick, round crown, 
commonly met with throughout Assam, but most plentiful in theNowgong 
District. 

Domestic, &c. — Griffith writes; “Major Jenkins tells me that ‘this 
palm is an indispensable accompaniment of every native gentleman’s house, 
but in some parts it is rare and the trees are then of great value.’ I cannot 
call to my recollection having ever seen a Toko tree undoubtedly wild. 
The LEAVES are in universal use throughout Assam for covering the 
tops of doolees (palanqueens), and the roofs of boats, also for making the 
peculiar hats, or rather umbrella-hats (jhapees) of the Assamese. For 
a)} these purposes the leaves are admirably adapted by their lightness, 
toughness, and durability. ” The leaves are similarly employed by the 
I,epchas for thatching and umbrellas. 

L. speciosa, Kurz ; For. FI. Burm., II,, $26. 

Vern. — Thau, Magh.j Tawfan,BvRM. 

Retereaces.—A'ura, lnd.,your. As. Soc. Beng., xliii.} FI. Burnt,, II ; 

204 , ‘Gamble, Man. Timh., 4^8. _ 

Habitat. — An evergreen lofty palm, frequent in the tropical forests of 
Chittagong, the eastern and southern slopes of the Pegu Yomah, and 
Upper Tenasserim. 

Domestic. — Gamble states that the leaves of this snecies are sometimes 
used for thatching inXhittagong instead of those of Licuala, 

Lizards, see Reptiles, Vol. VI., Pt. I. 
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LOBELIA, Linn.} Gen. PI., II., jj/. 

A genus of herbs or shrubs which comprises about 200 species, natives, for 
the most part, of America and South Africa. Fifteen are indigenous to 
India. One American species, L. inflata, Linn,, is of interest, since the dried 
flowering herb constitutes the Lobelia of medicine. This drug is much used 
in European practice as an expectorant, and to depress the respiratory centre 
and relax the bronchial muscles in asthma and whooping cough. In full doses 
it is diaphoretic, diuretic, and emetic, but is too powerful and dangerous an 
agent to be esteemed for these properties. I he drug is officinal in the Piiar- 
macoposia of India, and is imported from America, through Europe, in com- 
pressed, oblong, rectangular packages. 

[III., i. 135 ; Campanulace®. 
Lobelia nicotiansefolia, Heyne; Fl. Br. Ind., III., 421 1 Wight, 

Sya. — RAPUNTU/MA’lCOTIAN^FOLIUfr, Presl. 

Var.,trichandra,— L.TRICHANDEA. 

Vern Deonal bokenal, dhaval, datsal, BOM^; Fas-nt, Sing, 

References.---^., ,3’^. o’Shaugnessy. Bang. Dis. 

FL, 170 ; DaU. C f‘8s., • ' ^nd Ed., ; S. Arjtm, 

OooeUeersr-Mysore 6r 

Bombay to Travaucorc at .altitudes of 3.0^0 to 7 f t. . ^ 

Medicine.— This species is said by aonears to be known 

scribed by Heyne. who found it near Bangalore. Little appears tone known 
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regarding its medicinal properties, but the statement ;s made in tbe Indian 
pfiormavopaia that an infusion of the leaves is antispasmodic. The dry 
herb and seeds are said to be extremely acrid, and according to Dymock 
the dust of the former irritates the throat and nostrils like tobacco. Lisboa 
states that the seeds contain an acro-narcotic poison, and that they are said 
to be preferred to Datura as a poison, when rapid effect is desired. No 
mention is made of the plant in native medical works, indeed it would 
appear to be more widely known as a poison, than esteemed as a drug. 

Domestic.— Graham states that the dried hollow stalks are sold in the 
bazar at Mahableshwar, and are used as Kohtri horns (called pdniaa in the 
Konkan), for collecting herds of cattle and for scaring wolves. According 
to Gibson the Mahratta name demal is probably given to the plant in 
allusion to 'the stems being similarly used as reeds for incantations 
(Dyrnoclt), 
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Lobelia trigona,i 2 <ia: 3 . ; FL Br, Ind., III., 42s i Wight, Ic., A //70. 

Syn.— L. TRIANGULA TA, Roxb. ,• L. STtPULARIS, Roth. : L, GRATJOLOIDES, 
Roxb. ; L. sp.. Griff. 

Vera. — Chauric arai, Santal, 

References. — Roxb., FL Jnd., Ed, C. B.C., iJOj Dala. & Gibs., Bomb.Fl,, 
133 (excl, syn.) ; Campbell, Ec. Prod., Chnlia Nae{>ur, Nos. "JS,,-}, 9854, 
pA 6 p; Gazetteers:— Bombay, XV., 436;N.-W. P., IV., Ixxiii., X., 312. 
Habitat. — An annual herb, common in the Deccan and Ceylon from 
tbe sea level to 6,000 feet, found also in Assam, Bengal, and Burma. 

Food. — Campbell states that the leaves are eaten as a pot-herb in 
Chutia Nagpur. 

Locusts, see Insects, Vol. IV., 4.70 5 also Pests, Vol. VI. 

Lodh Bark, see Symplocos racemosa, Roxb.; Stykace.® ; Vol, VI. 
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' Lodoicea Sechellarum, Comm. & LabilL, Bot. Mag., 21,84, 3, 6, 
The Sea Cocoanut; The Double Cocoanut; Cocos de Mek, Fr. 
Vem. — Varyd-ba-ndriyal, HiND. ; Daryd-kd-ndrdl, Dfc. j ffdhari-naral. 
Bomb. ; Rndat-rengdy, Te.si. ; Samudrnpu-ienkdya, Tel. ; Katol-tinnd^ 
Malay.; Daryd-nu-uariyal, Guz. ; Midu.pol, SiNG. ; Penle-on-si, Burm. ’• 
Vbdie narikayliim. Sans. ; Ndrjile-bahri, Arab. ; Nnrgile-hnhri, Pers. ’ 
References. — Brandis, For. Fl.,S4Si Ainslie, Mai. Ind., II., 126; Moodeen 
Sheriff, Supp. Phatm. Ind., 169; Dymock, Mat. Med.W. Ind., 2nd 
Ed., S04; S. Arjun, Bomb. Drugs, tyf ; Year Soak Pharni., 1SJ8, 
288; Rhdszood, Bomb. Pr., 93 ; Royle, Fib. PI., i2d ; Balfour, Cyclop., 
11., 734; Treasury of^ Boi., II., 692/ Ind. Forester, VI,, 24b. 

Habitat.— A tail palm, with a distinctly annulated stem and a Crown of 
from 12 to zo large leaves, met with in two or three rocky islands of the 
Se^jchelle group, north-east of Madagascar. It bears very large fruit, 
which takes several j’ears to attain maturity, and often becomes from 40 to 
soft in weight, 

Medicine. — Long prior to the discovery of tbe Seychelles tbe fruit 
which was found floating in the Indian Ocean, and washed ashore by the 
monsoons, was_ known and valued in India. Strange accounts of the origin 
of this mysterious fruit were naturally prevalent, such as that it was pro- 
duced by some submarine plant. Brora this belief, and from the fact that it 
was only found when washed ashore, it obtained its many popular Asiatic 
and European names, all of which have the same meaning — sea-cocoanut. 
Many marvellous medicinal properties were ascribed to these nuts by 
ancient physicians, both European and Asiatic, and they were consequently 
sold at high prices. Now-a-days, however, these properties have been 


5IX 


MEDICINE. 

Fruit. 


m 512 


L. 512 


88 


Dictionary of the Economic 


LOLIUM 

perenne. 


The Sea-Cocoanut ; Rye Grass. 


MEDICINE. 


Kernels. 

513 


FOOI 

Frul 

SH ^ 

DOMES 

515 IS 

Dowi 

516 

Cane 

517 m 

Flbi 

518 

tea: 

519 14 


520 Ufg 

/ 

J 

C21 *49 


recognised as fanciful and dependent solely on the rarity of the fruit. It 
is consequently no longer valued by Europeans, but Dymock informs 
us that it is still in great repute among the Arabs and natives of India as 
a tonic, preservative, and alexipharmic. Ainslie states that in his time the 
Vytians occasionally prescribed the kfrnel, given in woman’s milk, in cases 
of typhus fever, the dose being “ a quarter of a pagoda weight twice daily,” 
and adds, “ It is also reputed antiscorbutic and anti venereal.” Dymock 
mentions that in Bombay it is prescribed as a tonic and febrifuge in com- 
bination with Lignum colubrinom (the small branches of Strychnos 
colubrina, Linn.). The special opinions below quoted show that it is also 
reputed to possess several other properties 

Spr.ciAi. Opinions. — § “ Daryali-naryal is corrupted in Bombay into 
Jehari-naryal, which means ‘ poisonous cocoanut,’ and is believed to be 
so by the common people. It is, however, non-poisonous, and is commonly 
given to children, mixed with the root of nux vomica, for colic. It seems to 
act mechanically, like Bismuth ” (^Assistant Surgeon S. Arjun Ravat, 
L.M.y Girgaum, Bombay). “ It is given by natives, rubbed up with 
water, to check diarrhcea and vomiting, especially in cholera” {As- 
sistant Surgeon Bhagwan Das, Rawal Pindi, Panjab). “The ‘water’ of 
the green fruit or its soft kernel is believed to be antibilious and antacid 
when taken after meals. The ripe fruit is also used similarly but is at the 
same time purgative” {Assistant Surgeon Bolly Chund Sen, Calcutta). 

Food. — When unripe the inside of the fruit containing a transparent jel- 
ly-like substance is eaten, but when ripe it becomes horny and useless for 
food. The crown of the palm is also said to be eaten in the Seychelles. 

Domestic. — The hard black shell is, in India, carved into ornaments 
and is also used Iqc fakirs’ drinking cups. The down attached to the young 
leaves serves for stuffing mattresses and pillows, the ribs of the canes and 
FiBRE-S of the petiole are used in making baskets, and the young palms are 
also employed in basket-making. 

Trade. — Dymock writes ; — *‘The nuts are now an article of export from 
the Seychelles, hundreds of them may be seen at Port Victoria, Mahd, 
whither they are brought from the island of Praslin. Value in Bombay 
RiJ per lb for the dry kernel. Entire nuts fetch Ri to R2 each according 
to their size.” 

Logwood, see Haematoxylon campechianum, Linn.; Vol. IV., 198. 
LOLIUM, Linn.; Gen. PL, III., 1202. 

A genus of grasses which, according to Bentham, comprises two or three 

species confined to temperate regions of the globe. The members may be 
readily distinguished from all others of the tribe Horde/E by the position of 
the spikelets on the rachis. 1 hey are so placed as to have their margins 
facing the rachis. * 

Lolium perenne, Linn. / Duihie, Fodder Grasses of North India, 68 .; 

Perennial Ray or Rye Grass. [Gkamine^. 

References. — Aitch..Boi.Afgh.Del. Com., J26; Von Jifiillcr, Select Plants, 
226; Sutton, Permanent and Temporarv Pastures, 4O ; Siebler and 
Sckroiter, Best Forage PI,, 20; Pep. of Experimental Farm, luadras, 
1871,12; Jour. Agri.-Hort. Soc. of India {Nessi Series), V. (Scl.), SC- . 

Habitat.— A native of Europe, Northern Africa, and Western Asia, 
occurring in the I'empcrate and Alpine Himalaya up_ 10 an altitude of 
icet. It is one of the best known of all grasses, is extensively cul- 
tivated as a pasture grass, and for hay, and is almost universally selected 
for lawn-culture. Several varieties occur in cultii'ation. 

Cultivation.— This grass, though notperenni.nl on all soils, nor under 
adverse conditions, is, according to Sutton, fully entitled to the name by 
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Ray or Rye Grass. 


( 7 - Murray.) 


LOLIUM 

perenne. 


which it has been known since 1611, the date of the earliest book on agri- 
culture in which it is mentioned. _ 1 i. < 

It thrives best in moist and rich loams and clay, but if the sup- 
ply of moisture be adequate, can also be grown on loarny sands, as well as 
on calcareous and marly soils. On rich drained soil it is a success, but on 
heaths, dry sands, and parched soils, it does not gvo\y well. As a general 
rule, it requires stiffness as uell as moisture in the soil, and can be grown 
even on the heaviest clays, provided they are drained. One of the best 
features of the grass as an Indian fodder is the fact that if the soil be 
fairly compact, drought has little effect upon its vitality. _ Thus in a dry 
year in Europe or Australia it has been observed to persist while other 
, grasses have succumbed. 

The crop is more benefited than that of any other grass by the applica- 
tion of liquid manure and is also acted on very beneficially by irrigation, | 
provided that the land be also well drained. Experiments in Europe ^ 
have proved the maxin\um yield to be obtained in the year after sowing, 
the total of three cuttings from one acre being 9,3co1b of hay. The first cut- 
ting is the best. Drs. Stebler &: Schroter state that one acre of ground ! 
requires 558) of seed, containing 71 per ce'nt. (=38^8)) of pure and ger- 
minating grains. The same authors write ; “ For agricultural purposes 
perennial rye-grass is rarely sown alone. It may occupy about 80 per 
cent, of a mixture with white clover. Such a mi.xtureforms the excellent 
pastures on the alluvial lands of North Germany. If for mowing 
much lower percentages should be used, especially when the soil is stiff. 

•• About 20 per cent, may be used for mixing with clovers to form ‘ clover 
grass.’ For temporary grass meadows the amount should not exceed 10 
per cent . } if permanence is important, 5 per cent, should rarely be exceed- 
ed. On a good soil, it shoula never be entirely absent from any mixture, 
because of its rapid and dense growth ” {Stebler and Schroter, Best 
For^e Plants). 

This grass has been introduced into Australia, has spread rapidly, and 
seems likely to become one of the most important of the pasture grasses in 
many parts of the country. Thus Baron F. von Mueller writes: "Rye 
grass stands the dry heat of Australian summers fairly well. It is likely to 
spread gradually over the whole of the Australian continent, and to play 
an important part in pasture, except in the hottest desert- tracts, ft is one 
of the best grasses to endure traffic on roads or paths, particularly on soil 
not altogether light, and is also one of the few among important grasses 
which can be sown at any season in mild climes.” 

Fodder. — Though the productive and nutritive powers of the Rye grass 
are considerably less than those of other meadow hays, its valuable 
drought-resisting qualities, and its propertj' of rapid growth, render it a 
most valuable fodder, and one that appears likely to be worthy of 'extend- 
ed trial in India, 

According to Wolff, 100 parts of the hay contain 7g'2 of organic 
matter, consisting of albumen io’2, fibre 3o'2, non-nitrogenous extractives 
36-1, and fat 2'y, giving a ratio of nitrogenous to non-nitrogenous nutri- 
ment of 1 : 7*3. 

Though an excellent fodder and 'pasture grass, it has been said at 
times to produce disease in animals fed entirely on it. Thus F. von Mueller 
WTites : “ Sheep should not be continually kept on rye-grass pasture, as 
they may become subject to fits similar to those produced by L. temu- 
lentuin, possibly due to the grass getting ergotised or otherwise diseased 
as many observers assert.” 

From available records it would appear that the introduction of this 
grass into India has only been attempted, on at all a large-scale,- in 


CUbTIVA- 
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The Darnel. 


Madras. It is therefore disappointing to find the following report issuing from 
the ^aidapet Farm : " The grass is not suited for this climate. It is possible 
that during a course of years it might be naturalised.'* Attempts made in 
the North-Western Provinces and Pan jab might, however, prove much 
more successful ; indeed, a consideration of the nature of soil and climate 
required by the grass would seem to indicate that Madras, of all parts of 
India, may present the least favourable conditionsto its growth. 

Lolium temulentum, Linn. ; Duthie, Fodder Grasses of N. India, 
The Darnel. [ 68 . 

Syn. — Louum arvense. With, ; L. ROBustum, Reich. 

Vern — Machni, Hind. 

References. — Duthie, IitAigenous Fodder Grosses of N.-W. Ind., 44; 
Bent. & Trim., Med. If. S. Dispens., isth Ed., Smith, 

Die., 151; Gazetteers, N.-W. P., IV., Ixxx; K., 321 ; Set, liee., N.-W. 
P., 1870, 179. 

Habitat. — An annual weed of cultivation, also occasionally met with as a 
wayside weed and in waste ground, common in the plains and hills of the 
North-West Provinces and the Panjdb. It extends throughout Europe 
and Western Asia, has been found in Madura and North Africa, and 
occurs as an introduced plant in the United States and Australia. 

Medicine. — The seeds or grains were used medicinally by the ancient 
Greeks and Romans, but have never been officinal in India, nor in any 
modern Pharmacopoeia. The plant is referred to in this place only because, 
occurring as a weed of cultivation, its seeds, which are generally supposed 
to be deleterious, may be found mixed with those of wheat or other 
cereals. Recent investigations have proved that the darnel grains are, if 
perfectly healthy and sound, quite inocuous. But they are particularly 
liable to the attacks of ergot, mildew, and other fungi, and in these con- 
ditions, or in certain of them, are poisonous. They then appear to act as 
a powerful gastro-intestinal irritant, and also to have a marked effect on 
the cerebro-spinal system, producing headache, giddiness, ringing in the 
ears, confusion of sight, delirium, convulsions, paralysis, and even death, with 
severe nervous symptoms. In the report of the Chemical Examiner in the 
North-West Provinces for 1869 several examples of acro-narcotic poisoning, 
following the use of wheat mixed with darnel, are cited. _ The xvriter of the 
report recommends that wheat likely to contain the grain should be puri- 
fied by sifting it through a sieve, the holes of which are small enough to 
retain the wheat, but large enough to allow the darnel seed to pass through 
(Sel. Rec. Govt, N.-W. P., 1870, 179). 


LO NIC ERA, Linn.; Gen. PI., II., 5. 

A genus of erect or scandent shrubs, which comprises about 8a species, 
natives of the Temperate and Sub-Alpinc regions of the Northern Hemisphere. 
Of these 23 are Indian, most of which are small shrubs found in the Himalaya. 
L. periclymenura, Linn., is the woodbine or honey-suckle, a native of 
Europe, but cultivated in hill stations a.s an ornamental climber. Several other 
members of the genus are also cultivated for forming arbours, and as climbers 
on wails of houses, &c., for example, L, sempervireas, the Trumpet Honey- 
suckle. 


Lonicera alpigena, Linn.; FI. Br. Ind., III., /j,- Caprifoliace®, 
Syn — L. Webbiana, Wall.; L. oxyphvlla, Edgixs. 

I References —Boiss., FI. Orient., 111 ., 8 ; Brandis, For. FI., 256 ; GamUe. 

^ Man. Tintb., 277; Stewart, Jour, of aBot Tour in Haaira and Khagcin, 

\ in Jour. Agri.-Hort. Soc. of Ind, \ Old Series), XIV ., Ay ; Atkinson, 

y \ mm.Dht.,3tl. , , . rr 

•I»bitat. — A large shrub of the Himalaya from Kashmir to Kumaon* 
^'itudes of 9,000 to 12,000 feet; distributed to the European Alps. 
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A useful Fodder. {J. Mttrray.) 


LONICERA ^ 

quinquelocularis. 


Structure of the Wood.— Moderately hard, used for firewood. 

Lonicera angustifolia, Wall ; FI Br. Ind., TIL, 13. 

■Vem. — Mithis;a,jinjri, pilrtt, philku, gcang, Pe. 

References.— 5 raH(/iV, For. FI., 25S; Gamble, Man. Timb., zt 7 ; Ste'xart, 
Pb. I’l, 113; ^Ikinsoii, Fim. Dist., 3 li. . 

Hahitat.— A small shrub of the Temperate Himalaya from Kashmir 
and Kum.-ion to Sikkim, found between 6,000 and 12,000 feet. 

Food.— It flowers in May to June, and produces a small, red, sweet 
FRUIT, which is eaten. . , , , . . - 

Structure of the Wood.— White, close-grained, hard, weight 6oIb per 
cubic foot {Gamble). 

L. glaucAj IT. f. 6* F.; FI Br. Ind., III., it. 

Vem. — Shingtik, shea, shetoa, Pb. 

References. — Stevart, Pb. PI., ns. ^ 

Habitat. — A dense, wirj' undershrub found in the Temperate North- 
West Himalaya and Tibet, between the altitudes of 12,000 and 16,000 feet. 

Medicine.— Stewart states that, in certain parts of Laddk, the seefis are 
given to horses for colic. 

L. hypoleuca, Done. ,• FI. Br. Ind., III., 14. 

Syn.— Lqnicer k elliptica, Royle. 

Vern. — Kharmo, kotii, thiko, rapesho, Pb. ; Sperai, gurdndh, Afg 
Rcfcrences.~Fru)(rfij, For. FI., SSO; Gamble, if an. Timb., ii6 ; Slewart, 
Pb. PI., 114', /IfHfisnii, Him. Dist., 3 ll ; Royle, III,, 23>i. 

Habitat.— A low shrub of .the arid tracts of the North-Western Hima- 
laya, at .altitudes of 8.000 to 10,000 feet; latelj' found by Mr. Lace, in 
Ziamt, South Afghdnistan, at an altitude of 8,000 feet. 

Fodder.— The leaves are said by Stewart to be eaten by goats in the 
Panjab. and by Mr. Lace to be considered, in South Afghanistan, a good 
fodder for camels, goats, and sheep. 

L. quinquelocularis, Ilardrvicke; FI. Br. Ind., III., 14. 

The Himalayan Honey-suckle. 

Syn. — l-ONtCBRA DlVEttSIFOUA, Wall.; L. Royleana, Wall. 

Vern. — Bel^kukri, bkai kukra. ckcrara, kurmali, KumaoN; Tiia baleri 
Kashmir; Pkiil.bakhru, khum, sdi, dendrd, klianti, kraunii' 
1 akla,sbang,Tasbam,biigdi,jailangei, add, Pb.j Jarlangai, Piirdcdh 

I'USHTU- o , c i. 

References.— pi, /r.d., Ed. C.B.C., ,St ; Brandis, For. FI., ase • 
Gamble, Man. Timb., 2/6; Sievart, Pb. PI., 114; jour. Bot. Tour in 
U asara, &c.,Agri.~Hort. Soc. of India, your. (Old Series), XIP. ; c a7 • 
m. Kiirnm Vallry, 65 ; Baden Pb, Pr., 3^4; Aibinson] 

GaselUers:^Bannu, 23 f Dera Ismail Khan so- 

Ind. Forester, 

Habitat.'— A pubescent shrub of the Temperate Himdiaya from Kash- 
mir to Kumdon, bctaccn 4,000 and 12,000 feet, also found in the Sulimdn 
ran^c, the hills of the Trans-Indus Panjab, and Southern Afghanistan 
Fibre.— Aitchison writes in bis Knram Valley Flora^ ** It sheds the ev- 
tcrnal layers of «s bark in long: fibrous strips, resembling coarse hemn. 
fibre; this is collected and employed as rope, but has little or «« 


otilv suit.able for stuffing mattresses and such purposes.’* strength, 

SUucturc of the Wood.-*Whlte, with a brown centre, ven' hard mrl 
eWgramed. v.-c.gnl 5211, per cubic foot, used only for fire-wood (GambU\ 
informs the writer th<it it is emploved bv the PstRSn * r 
Afghanistan for making food utcnsas.'handlL to took, ploughs; 
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Jtc. 


TIMBER. 

W !9 527 

VS 9 528 


ROOD'. 

Fruit. 

^ 529 

TIMBER. 

* 3 * 530 - 
. «5S S3I 


MEDICINE. 

Seeds. 

99^' 532 
*S5 533 


FODDER, 

Leaves. 

*96 534 

535 


fibre. 

0^8 


53 ^' 


timber. 


92 


Dictionary of the Economic 


LORANTHus ; 

longiflorus. Lophopetalum. 


FODDER. 

538 "“IS'- 

539 


DOMESTIC. 

540 


Fodder. — The leaves are used as fodder for cattle (Stewart). 
Lonicera rupicola, JI. / d T./ FI. Br. Ltd., III., 13. 

References. — Dttihie, Note on Trees and Shrubs of N.~E. Kuindon, in 
Indian Forester, XI., 3 . 

Habitat. — A small rigid shrub met with in Tibet, the north of Sikkim 
and Kumaon. 

Domestic, See . — Mr. Duthie writes, "Plentiful in Bijans, forming near 
Kutti magnificent hedges between cultivated fields.” 
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LOPHOPETALUM, TVight/ Gen. PL, 362. 
Lophopetalum Wallichii,.ff//rs/ FI. Br. Ltd., L, 613; CELASTRiNEiE. 

"Vern.—Mondaing, mtindain, knnaso-ia-hi, Burm.; Toung-hmayo, And. 

References. — Knrs, For. FI. Burm.. /., ZSS; in four. ris. Soc. Bong., 

■ 1S72, pt. II., 2gg ; Gamble, Man. Timb., 86 ; Indian Forester, VIII., 416. 

" Habitat. — A large glabrous tree, common in the open and more especi- 
ally in the Eng forests all over Pegu and Martaban, down to 'i’enasserim 
(Kurz). 

Medicine. — According to Major Ford the bark, root, and fruit are 
used in the Andaman Islands as a febrifuge. 

Structure of the Wood.—" Pale, turning pale-brown, finely and rather 
loose-grained, hard, rather light, the annual rings very narrow, the heart- 
wood brown. Recommended for furniture” (Kurz). Major Ford states 
that it is used in the Andamans for making writing-boards. 

[ III., iy8. 

L. Wightianum, Arn.; FI. Br. Lid., I., 613 ; Wight, Ic., i. 162 ; 

Vom.—BalpaU, Kan. 

References. — Gatnble, Man. Timb, 86; Bedd., FI. Sylv., t. 145; Anal. 
Gen., 1x0.; Dale, iy Gibs., Bomb. FI., 48; Lisboa, Useful FI. Bomb., 
49; Gazetteer; — Bomb., XV., 480 ; Balfour, Cyclop., II., 740. 

Habitat- — A large evergreen tree of the Western Coast from the Kon- 
kan to Cape Comorin. 

Structure of the Wood. — Reddish-grey, moderately hard, close-grained, 
weight 28 to aglb per cubic loot (Gamble). It is much esteemed by the 
natives of South Kanara, where it is used for house-building. 

Loquat. — The fruit of Eriobotrya japonica, Lindl. : Vol. III., 257. 
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LORANTHUS, Linn.; Gen. PL, III., 

C parasitic cvi 
:nown to be 

tain tree's. The majority ot the species are caiicu m 

... Nepalese, Badanike in Telegu, and K hyet-poung \n Bormese. 

[ t . 302 ; Loranthacea:. 
Loranthus longiflorus, Desr.; FL Br.Ind., V., 214; Wight, Ic., 

Syn.— L. BreoLOR, Roxb.; L. KtENioiANus, Azardh. ; L. Wightianus, 
Wall.; L. iMBRtcATUsandL. lineatus, Edgea. 

Var.— falcata, Kurz; L. falcatus, Linn.; L. Wiciitiakus, Wall 
(in part) . 

Var.— araplexifolia, Thw.; L. AMrt-ExiFOUus, /JC. ; L. ampi.cxi- 

CAULIS, Wall 

Var. — pubescens. 

Vom —Bdtidn. Hjsd.; Bara-wanda, ? barn~mnnda, Brna.; Banda 
SahtaL: Airrtt, NepaI.; PrUsli, I.kPCHa; Patha, Aaurai, 
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A Destructive Parasite. {J. Murray.) 


LUCULIA 

gratissima. 


References. — Roxb , FI. Ind., Ed. C.B.C., 1S4, 3oi ; Brandis, For. FI., 
3 q 7 ; Kuro, For. FI. Bum., II , 321, 322; Gamble, Man, Timb., 320; 
I/iwaites, En. Ceylon PL, l34; Grab., Cat. Bomb. PI., 36; Dais. & 
Gibs., Bomb. FI., IIO; Sfevarf, Pb. PL, J12; Elhot, Flora Andhrica, 
jg, 1S8, igo; DC. I’rodr., IV.. 804; Campbell, Ec.Prod., Chutia Nag- 
pur, No. gSiO; Atiinsnn, Him. Dist., 3l6; McCann, Dyes and Tans, 
Beng., 160, 161, 166 ; For. Ad. Rep. Ch. Nagpur, iSSs, 33 ; Gasetteers . — 
Bombay, XV., 442; N.-IV. P., IV.,lxxvit.; Ind. Forester, I., 3oo, 3oi ; 
VI., 23S; VII., iSo; VIII., 127, 370, 404; X., 3og, 325; XII., App., 20. 

Habitat.— A common shrub of the Temperate and Tropical Himdlaya, 
at altitudes from 3,000 to 7,500 feet, extending from Jamu to Bhutan, also 
found in the Gangetic Plains from Oudh eastwards to Assam, and south- 
wards to Travancore, Ceylon, and Malacca. The varieties falcata, Kurs., 
and pubescens, arc confined to Western India and Ceylon. 

The plant occurs as a parasite principally on trees of the following ge- j 
nera— Acacia. Bassia, Bauhinia, Buchanania, Diospyros, Ficus, Mallo- 
tus, Mangifera, Melia, Morus, Prunus, Pyrus, Quercus, and Rottlera, 
but may also be found on others. Like other members of the genus its 
seeds are surrounded by a viscid substance which passes uninjured through 
the intestines of birds, and enables it to obtain a firm attachment to a branch 
on which it may happen to be dropped. Dr. Bidie, commenting on the 
ravages caused by this parasite in the Nilghiri plantations, on the Apricot, 
Pear, Peach, and Australian Black-wood (Acacia melanoxylon, R. Br.), 
writes : “ One or more large branches gets so covered with Loranthus that 
the whole, or nearly the whole, of the sap goes to the parasites, and thus 
the affected branches die of stan'ation down to the trunk. Branch after 
branch perishes in this way, and at length the tree, bereft of its foliage, and 
robbed of its sap, dies down to the root.” It is to be regretted that there 
is apparently no means of getting rid of these destructive parasites 5 — excision 
is said to be useless j indeed, in the report from which the_ above passage 
is quoted. Dr. Bidie recommended discontinuing the plantations of Acacia 
melanoxylon, because the parasite rendered the timber worthless, save for 
firewood, and no means could be found of arresting its ravages. 

Tan.-— The woon, prepared as follows, is largely used as a finishing 
tan-stuff Jn order to render leather softs— The leaves are stripped from 
the shrub, and the sticks, laid together on a hide or mat, are bruised by 
two or three persons beating them with thewr/saZ or gomal (an iron rim- 
ing wooden pestle used for pounding grain in an ulkey). After the 
skin has been subjected lo the action of various t.anning materials, and the 
process of preservation is complete, it is roughly cleaned, sewed up into the 
form of a bag, and hung upon a tripod. The bruised wood is then placed 
inside, and the skin is filled with water. It is allowed to remain in this 
state for a couple of d.ays, and the process is then completed by rubbing one 
side or other with khari salt (McCann). 

. poiuestic, &c. — According to Birdwood the n\RK. of var, falcata is used 
m Kanara as a substitute for betel-nut. 

Lotus, sec Nymphtca pubescens, Willd. 

Loxa bark, see Cinchona officinalis, Hook.; Vol. II., 300, 

Lucerne, see Medicago sativa, Linn. ; p. 
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LUCULIA, SivecI ; Gen. PL, II., 1 

Luculia gratissima, Sweei; FI. Br. Ind., III., 36; Rubuces. 

Syn, — CiNcno.NA gratissima. Wall. ; Moss.enda Luculia, Ham. 

Vem. — Dersari, Nep.; Simhravgrip, LepchA. 

R^i<^enc(is.—K,^s,For.Fl. Burm.,II.,jj. Gamble, Man. Timb., 218 ; 
List of Trees of Darjeeling, * 

L. rftf}] 
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LUFFA 

acutangula. 


An Oil-yielding plant. 


DYE. 

Leaves. 
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DOMESTIC. 
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Habitat. — A spreading shrub of the Temperate Himalaya from Nepdl 
to Bhotdn, at altitudes from 4,000 to 6,000 feet, distributed to the Ava 
Hills. 

Dye.— Gamble states that the leaves are used in dyeing, alone or 
mixed with those of Hedyotis capitellata, Wall. 

Domestic. — The handsome, pink, long-tubed flowers are much worn by 
the Paharias and Lepchas {Gamble). 

LUFFA, Linn. ; Gen. PI., I., 823. 

A genus of climbing plants, which comprises ten species, natives of the 
warmer regions of the Old World, and lone indigenous in America. Of these 
four or five are truly wild in India. 

Luffa acutangula, Roxb.; FI. Br. Ind., II., 613 ; Cucurbitace^. 

Syn. — CucuMis acutangulus, var. amara may, for convenience 

of description, be considered separately. ^ 

Vern. — Torai,Qinga, turi, Hind.; Jhingd,jinga, Beng.; yanhi, Uriya; 
Paror jhinga, bANTAL; Ramtoroi, Nepal; Puichenggah, Mal. (S.P.); 
Kdli-taroi, satfiaiiya, Bundel. ; Tarot, kdh tarai, torai, salpatiya, 
jajtnga, N.-W. P. ; Torid, Kumaon; Gharur gundoK, KhKGK\ ; Kali 
tori, ticrdi, -jhinga, Pb.; Ttiri, SlUD •, Dorka, C.P. ; Turai,sirola, gonsnli, 
jinga, Bomb.; Shirola, Mar.; Turin, ghisoda, Guz.; Titrai, Dec.; 
Pikunkai, Tam. ; Burkai, hira-kdya, Tel. ; Hirekdyi, Kan. ; Djinji, 
Malay.; Tha-b-mot-kha-usai, thapvioi, Burm. ; Jhingaka, Sans. ; Khiydr, 
Pers, 

References. — Roxh., FI. Ind , Ed. C B.C., 6g8 ; Voigt, Hort. Sub. Cal., 
S6 ; Str-xart, Pb. PL, gS ; DC., Origin Cult. PL, ZJJ ; Mason, Burma and 
tts People, 471, 747 ; Elliot, Flora Andh., 27 ; O'Shaughnessv, Beng. 
Di’:pens., 3sr ; U. C. Dutt, Mat. Med. Hind., Sot; S. Art tin. Bomb. 
Drugs, SO, 203 : Murray, PL and Drugs, Sind, 40 ; Baden Po-well, Pb. 
Pr., 348 1 Atkinson, Him. Disi., 700; Econ. Prod. N.-W. P., V., 6; 
Drury, U. PI., 382 ; Duthie & Fuller, Field and Garden Crops, Pt, II., 
60, PL Ixii. ; Lisboa, U. PL Bomb., JsS ; Birdwood, Bomb. Pr , JS^ ! 

' Royle, 111. Him. Bot., 2ig ; Cooke, Oils and Oilseeds. SS : Stocks, Rep. on 
Sind ! Agri -Hart. Soc of Ind , Trans., IV., J04 ; VII., 64, 66 ; fourn. 
{Old Series), IV., 202; Ind. Forester, IX., 201; Gaaetteers — Orissa, 
II., iSo, App. VI. ; Bombay, VIII., i83 ; N.-W.P, I., Si; IV., Ixxit / 
Settle. Repts. ; — Chanda, Kumaon, App. 33, 82 ; Kdngra, 2S, 2l, 

Habitat. — Met with in North-West India, Sikkim, Assam, and Eastern 
Bengal ; distributed to Ceylon and Malaya; it is also cultivated in most 
parts of India. 

Cultivation. — The fruit, for Avbich the plant is grown, is produced 
during the rainy season. Sowings should be made from March to the be- 
ginning of June. Rich soil should, if possible, be .selected, and the seed 
sown in lines 5 feet apart. When the young plants are about 4 inches high, 
supports should be given for them to climb on. Until the rains begin the 
first sowings should be regularly watered. Two sowings— one early, the 
other late — will keep up a supply from July till October {Ind Forest., IX., 
2oi). No information of a trustworthy nature can be given regarding the 
area occupied by the crop. 

Oil.— The SEEDS of this species like those of most other Cucurbita- 
cpous plants yield an oil. No definite information exists regarding the 
quantity obtainable, nature, or properties of this oil, but it is presumably 
similar to the more important commercial oils obtained from the melon, &c. 

Medicine. — The seeds possess emetic and purgative properties, but to 
a much less marked degree than those of the variety amara. Dr. Emerson 
states tJiat the leaves are used locally in splenitis, hasm^orrlioids, and lep- 
rosy. Aitchison WTites, “the ROOT is used in medicine.” _ 

Special Opinion. — § “The juice of the fresh leaves is dropped info 
the eyes of children in granular conjunctivitis, also to prevent the lids 
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A substitute for Ipecacuanha. {J-. Murray.) 


LUFFA 

acutangula. 


adhering at night from excessive meibomian secretion *’ {Honorary Sttr- 
aeon P. Kinslev, Chicacole, Ganjam, Madras). 

Food.— The rRUiT is highly esteemed by Natives, and is much eaten 
bv them, either in curries or dressed with clarified butter. When half 
grown it is one of the best indigenous Indian vegetables, and when peeled, 
boiled, and dressed with butter, pepper, and salt is very palatable. When 
fully developed it is about a foot lon^, but if allowed to grow longer than 4 
inches it rapidly deteriorates in quality, and becomes useless for the table. 

Domestic. — Dr. Stewart, Cuttack, reports that the fibrous coat of the 
mature capsule of this and the succeeding variety, forms a cheap and 
efficient flesh brush. 


Luffa acutangula, Roxh.; var. amara ; FL Br. Ind.,IL, 6/5. 

Syn.— L. AMARA, Roxb.; L. Plukenetiana, DC.; Momordica tubi- 
FI.ORA, Wall. 

Vern. — Kawi-iuri, harviiiariti, Hind.; GhoshtUlata, iito-jhinga, tito- 
iorai, iito-dhuiiduli Beng. ; Rerula* (Atkins.), N -W. P . ; Karvi-turdi, 
Dec. ; Kadii-sirola, kadtUdorba, Bomb.; Kadd-dodakn, Mar.; Pe-pirk- 
kavi, Tam.; Adavi-bira, chedu-bira, verri-bira, sendu-hit-kai, Tel.; 
Koshdiakif Sans. 

References.— FI. Jud., Ed. C.B.C., 6gg ; Voigt, Hort. Sub. Cal., 
57 ; Elliot, Flora Andhr., lo, 3 $, 3 ? ; U. C. Dutt, Mat. Med. Hiud., 3 os ! 
Dymock, Mat. Med. W. dad., sad Ed., 342 ; S. Arjun, Bomb. Drugs,, 5p ; 

. Atkinson, Ec. Prod., N.-W. P., Pt. V., 6; Drury, U. PI., zSs ; Lisboa, U, 

PI. Bomb., isS; Balfour, Cyclop., 11 ., 346; Agri.-Hort, Soc. of lad., 
Trans., 11 ; TIO; Vll., 64, 66; four. {Old Series), 30g. 

Habitat. — Met with all over India, especially on the western side. 

Medicine. — Roxburgh appears to have been the first European writer to 
notice the medicinal properties of this gourd. He writes : “ Every part 
of the plant is remarkably bitter, the fruit is violently cathartic and emetic. 
The JUICE of the roasted young truit is applied to the temples by Natives 
to cure headache. The ripe seeds, either in infusion or substance, are used 
by them to vomit and purge. ” In the Pharmacopma of India the 
plant is described as bitter, tonic, and diuretic, but, from the vernacular 
names there given, via,, kenUa and binddl, it appears that the gourd 
meant may in reality be Momordica Charantia {See note to "vernacular 
terms). Dymock writes : “ The leaves are bitter, the fruit less so ; the 
former in Bombay are used as an external application to sores in cattle. 
In dog -bile the pulp of the fruit is given with water; it causes vomiting 
and purging. The juice is applied in different kinds of bites, and the 
dried fruit is used as a snuff in jaundice. The root with equal parts 
oljnstind root ” (Hibiscus rosa-sinensis, Ltnn.) “and Hemidesmusis given 
with milk, cummin and sugar in_ gonorrhoea. ” From the following interest- 
ing note by Moodeen Sheriff it would appear that the seeds, if carefully 
prepared and administered, are of considerable value as a specific for dy- 
sentery. Should this prove to be correct, the drug would be a cheap, 
easily obtained, and most valuable substitute for Ipecacuanha. In any 
case, the method below recommended seems worthy of attention and careful 
trial. 

Sfecial Opinions — § “ The mature and dry seeds of both Luffa 
acutangula and L. amara are emetics, but the action of the former 
is very irregular and uncertain. In some cases, they act in twenty to 
thirty-five grain doses pretty satisfactorily; but in others, they either do not 
act at all, or act violently and continue to produce vomiting for many hours. 


* Moodeen Sheriff remarks: or ifera/aU the name assigned to thi 

Momordica Charantia, both i, 
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A substitute for Ipecacuanha. 


MEDICINE. On the other hand, the action of the seeds of L. amara is very sure, safe, 
and efficient in the same or somewhat smaller doses. The Hindu practi- 
■ tioners are aware that the fruit of L. amara is emetic, but they do not 
know what particular part of it possesses that property They use it, seeds 
and all, in infusion. One entire fruit, generally of middle size, is bruised 
and infused in some cold water at night, and the liquid is strained 
through and administered in the morning. The action of this draught is 
generally very irregular, uncertain, and often accompanied by griping, and 
is, therefore, very unsatisfactory 1 have used the different parts of the 
fruit of this plant separately, and found the emetic property to reside in 
the kernel or cotyledons of the seeds. The seeds are dark-brown, oblong 
or oval, flat, rough with minute elevated dots, margin turned, and only 
distinct at the base. The length of the seeds varies from one-third to half 
an inch, and the breadth, from three to five lines j the kernel is albuminous, 
greenish-white, very bitter and oily. The kernel of the seeds is the best, 
and forms the only vegetable emetic in India which is equal to Ipecacuanha 
in the same quantity. In smaller doses, it is expectorant and also demul- 
cent, owing to its containing albumen and oil. In addition to the above 
properties, it has a great control over dysentery. I have used this drug 
and also Ipecacuanha, separately, in seveial cases, in the same manner 
and doses, and found it to be at least quite equal to the latter. The dose 
of the kernel as an emetic is from twenty to thirty grains ; as a nauseant, 
from eleven to fifteen grains ; and as demulcent and expectorant from five 
to ten grains. When the kernel is rubbed and mixed with water it forms 
a greenish-white emulsion, which is the only form in which I have yet used 
it” (Honorary Surgeon Moodeen Sheriff, Khan Bahadur, G, M, M, C., 
Triplicane, Madias).^ 

Domestic — The dried fibrous rind is used by the natives in certain parts 
of the country as a brush for sizing paper (Agri.-Hort. Soc. of India, 
Trans., IL, 1 10). 
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Luffa aegyptiaca, Mill.', Fl. Br. Ind.II., 614.', Wight, Ic., t. 4gg. 

Syn. — Luffa pentandra, Roxb. ; L. racemosa, Roxh. ; L. clavata, 
Roxb.; L. ACUTANGUL. , W . & A. (not of Roxb.); L. CylindriCA, R^m. ; 
L . Petola and Cati u-piccina, Sertnge ; L. Parvala, Wall .; L . 
Gosa, htderacea, and SaTPaTIA, Wall ,; Bryonia cheirophylla, 
Woill .; Momordica Luffa, Zit/iw. 

Vern. — Qhid-tarni, pttrida. Hind. ; Diin-did, dhundul, Beng. j Bhol, 
bhatkeiela, bhntkakrel, hsswi ; Palo, Nepal; Ghiya tnroi, ghiya fori, 
N.-W. P. ; Tarod, ghiya taroi, lurai, dhandal, Kumaon ; Ghia tori, 
ghi iurdt, ghi gandoli, Pb. ; Turi, lias,ada, Sind ; Dtlpasand, tel 
doaka, C. P. ; Ghosdli, parosi, panda, turi, gonsali, Bomb. ; Turin, 
Guz. ; Guttibira, neti lira, nune bira,Trf. ; Tha-b-diot, tha-pmot-kha, 
Burm. ; Neyang-natta-colu, Sing. ; Rdjaposhdtaki, dirghapatolika, 
Sans. ; Luff, Arab. ; Khujar, Pers. 


References. — Roxb ,Fl. Ind., Ed. C.B.C., 60S, 6gg ; Thmnites, En. Cey- 
lon PI., 126 ; Stemart, Pb. PL, gS ; DC., Origin Cult. PL, 269 ! Elliot, 
FL Anihr., 6T, l33, l3S ; Mason, Burma and Its People, 470, 747 ; U. C. 
Duti, Mat. Med. Hind., 297, 3r5 ! Murray, PL and Drugs, bind, 40 ; 
Med. lop. Aimi'-, 149 ; Atkinson, Him. Dist., 3iO, 7oO ; Ec. Prod. 
N.- W. P. V. 6 ; Drury, U. PL, 282 ; Duthie & Fuller, Field and Gar- 
den Crops, i’j., 61, pi. Ixiti. ; Lisboa, U. PL Bomb., 158 ; Cooke, Oils 
and Oilseeds, 56 ; Balfour, Cyclop., 11., 141 . Rcix Off. Guide to the Mus. 
of Ec. Bot., 71 ; Agri-Hort. Soc of Ind., Trans., VII. ,64 ! Jour. {Old 
Senes), IV., 202 , IX., ScL, S8 ; Indian Forester, IK., 2or ; Gazet- 
teers --Bombay, K 26 ; N.-W. P., IV., Ixxii. ; Setjlement Reports .— 

, Chanda {C. r.),S2 ; N.-W. P., App., 33 Kangra (Fb.), 25, 28. 

/ Habitat.— A native of India, cultivated or naturalised in most hot 
I »- countries of the world. In India it is common everywhere, and is often 
jiltivated, especially in the plains. 
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Cultivation.— The seasons of sowing, of ripening of the fruit, and 
the method pursued in its cultivation are exactly similar to those of L. 
acutangula, and need not be again detailed. No returns are available of 
the area under the crop, with the exception of the incomplete figures 
given by Messrs. Duthie & Fuller. These writers state that during 
the rains of i88i, 256 acres was returned as the area in Allahabad, 199 in 
Meerut, J04 in Budaon, and smaller figures varying from 30 to 65 in 
Cawnpore, Bijnor, Pilibhit, Bulandshahr, Muttra, and Jalaun. The total 
area for all these districts was 849 acres. 

Oil. — An oil is obtained from the seeds, probably similar to that of 
other CucuRBiTACE.®. 

Medicine.— The seeds are said to be emetic and cathartic like those of 
L. acutangula. 

Food. — ^The fruit, which is smaller than that of L. acutangula, is also 
edible, and is similarly used in curriM, &c., by the natives. 

Domestic. — The dry fruit, which is filled with an interwoven network 
of fibre, is used as a flesh-brush in Turkish Baths. 

Luffa echinata, jRox 5. t Ff. Ind., II., 6i^. 

Sya.—L. BmDAAL, Jioxi, 

Vem. — Janglhori, Sind j i^niar-wei, Bomb.- Eeeds=lVo->i/>la-iy, Guz.; 
seeds=.D^odn,5'r», Mar. ; fani bira, Tel. 

References. — Roxh., FI. hid., Ed. C.S.C., 6pp ; Kurs, in lotir. As. Soc., 
1877, II., 101 ; Dah. & Gibs., Bomb. FI., 102; S. Arjun, Bomb. Drugs, 
$g ; Elliot, FI. Andhr,, 143 7 Dyniock, Mat. Med, W. Ind., 2 nd. Ed., 343 } 
Murray, PI. and Drugs of Sind, 4O. 

Habitat. — Native of Gujarat, Sind, Purneah, and Dacca, distributed 
to Tropical Africa. 

Medicine. — O’Shaughnessy, writing in 1841, mentions that the fruit is 
considered in North India to'be a -powerful remedy for dropsy, Arjun 
states that the fruit has purgative properties. Dymock wites : " 1 have 
not met with any notice of the medicinal use of this plant in European 
works on the hlateria Medica of India.” {The writer has evidently in- 
advertently overlooked the observations of O’Shaughnessy and Arjun.) 
“ Roxburgh describes its botanical characters. In the Bombay Presiden- 
cy' it is found mostly in Gujarat, where it has a reputation among the 
Hindus on account of the bitter properties of the fruit, and is an ingre- 
d''" ‘ in their compound decoctions. In the Konkan a few grains of the 
fibrous contents of the fruit are given in infusion for snake-bite, and 
'era after each stool. In putrid fevers the infusion is applied to the 
body, and in jaundice it is applied to the head and also given inter- 
he infusion has also a reputation as a remedy for colic. The dried 
the ripe fruit attached is brought to Bombay for sale along with 
s from the province of Gujarat.” 
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UMNITZERA, Willd.f Gen. PI., L, 68y. 
raceraosa, Fl.Br.Ind., II., 4^2; Combretace®, 

•YRRANTHUS ALEUS, Wall.: PeTALOMA ACTBRNIFOLIa, Raxb • 
jUIBRA MADAGASCARENSIS, Z>(7. '' 

^Kripa, kirpa, Benc. ; Baireya, Sing. ; Yengyi, hmatng. yin-yi, 

enceS,--^orJ., FI. Ind., Ed. C.B.C., 36 t ; Brand., For FI., 2Zj ■ 
Euro, For. FI. B:irm., J.,4f>S ; Bedd^e. Fl. Sylv., Anal. Gen., PL, x%. 
ThsiaUes. En. Ceylon PL, io 3 ; Gamble. Man. Timb., 178: MaVon 
Burma and its People, 743 ; Lisboa, U. PI. Bomb., 77. ' ' ason. 
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The Lupin. 


Habitat. — A small tree occurring on the coasts of India, Ceylon, and 
the Trans- Gangetlc Peninsula, also on the coasts of the Andamans and 
Nicobars ; distributed to Tropical Africa, Malaya, North Australia, and 
Polynesia. 

Structure of the Wood. — Roxburgh writes : “The wood is remarkably 
strong and durable; it is much used for posts and other parts of the 
houses of the natives, but its chief consumption about Calcutta is for 
fuel.” 

LUPINUS, Linn. ; Gen. PI., /., 480. 

Lupinus albus, Linn. / DC. Prodr., II., 4o>/ ; LEGumnosM. 

Syn. — L. SATivus, Gater. 

Vern * TurmtU, Hind _; Tirmuz, Beng. ; Turmus, zitrmish, Pb. ; 
Turvnls, bakila-untisri, PerS. 

I References, —zic.. Origin of Cultivated PL, 325; Honi^berger, Thirty~ 

five Years in the East, II., 302 ; Dymock, Mat, Med. W. Ind., 2nd Ed,, 
2g2 ; Irvine, Mat. Med. Patna, 114 ; S'. Ar)un, Bomb. Drugs, 42 ; Year 
Bool Pharm., 1874, 624 ; Baden Powell, Pb. Prod., 842 ; Church, Food 
Grains of Ind., 123 ; Smith, Die,, 284 / Agri.-Hort, Soc. of Ind,, Jour. 
{Old Series), II., (Sel.), lyS, 174 ; Quarterly Jour, of Agrtc,, IX., 317. 

Habitat. — An annual herb, native of the Levant, extensively cultivated 
in Southern Europe, Egypt, and Asia south of the Caucasus ; said by 
Church to be also cultivated in some parts of India. 

Medicine. — ’The seeds, called by the above vernacular names, are im- 
ported from Egypt and are used by the Hakims as a deobstruent, altera- 
tive, and anthelmintic Honigberger states that in the Panjab they were 
used in cases of “internal heat” and leprosy; Irvine describes them as car- 
minative. The Persian name turmus is said by Dymock to be derived from 
the Greek Qepfxos, or the Coptic Oap^os, seeds used by the Greeks to 
counteract the effects of drink. In the south of Europe, at the present day, 
they are considered anthelmintic, and are also ground and boiled to form 
poultices. The active principle is an alkaloid called Lupinin, which has a 
very bitter taste and is poisonous to frogs, but apparently is not deleterious 
to man, even if given in rather large doses. It is dissipated by heat. ^ 

Food and Fodder. — The lupin is largely cultivated in Southern Europe 
for the sake of its highly nutritions seeds, which are boiled and used as 
food. Church gives the following as the composition of 100 parts : water 
12-5, albumenoids 31*7. starch 33’7.. o’J 5 , hore 13 5, and ash 3-6. 

■The same author states that the high amount of fibre renders a good 
deal of the albumenoids and oil unavailable for digestion. The seeds are 
also a good food for cattle. 

Domestic, Agpricultural, &c. — A preparation of the seeds is employed 
in Tuscany as a cosmetic. The plant is a very valuable green manure and 
has been cultivated for this purpose from the earliest times in the south of 
Europe. The yellow lupin (L. luteus) is _CTown in Germany and some 
parts of England for the same purpose. The CTop acts as a valuable 
kguminous rotation, improving the soil by the depth to which its roots 
penetrate. , 

Lupulus, see Humulus Lupulus, Linn.: Vol. IV., 302. 

LYCHNIS, Linn.; Gen.' Pi., L, rjj. 

Lychnis indica, Benth. ; FI. Br. Ind., /., 225 ; CARYOPtiYLLEffi. 

Var. — indica proper, Silene inoica, Roxb.; Melandrvum indicum. 

vnr. GKNUINUM, A’o/irA. 

Var. — fimbriata, Wall.;l.. eriostemon, nail. 7 Melandrvum ikdi- 
cv^\,var. imvKiAmvi, Bohrb. 
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A poisonous Lycium. 
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gemmatum. 


Habitat.— A tall, spreading, weak herb, of the Temperate Himdlaya 
from Nepal to Marri, at altitudes of 5,500 to 10,000 feet. 

Domestic. — Aitchison states that in Lahoul the root and leaves are 
used for soap {Stewart.^ Pb. I'l., 20), 

LYCIUM, Linn.; Gen. PL, JI., poo. 

A genus of spinous shrubs, which comprises about 40 species, all natives 
of temperate and sub-tropical regions, especially of South Africa and South 
America; of these 3 are indigenous in India. 

Lycium barbarum, Lmn.; LI. Br. Ind., IV., 2^1 ; Solanace^e. 

Syn. — L. Edgeworthu, Dunal. ; L. depressum nnrf foliosum. Stocks. 

Vern — Kah-tor, Baluch ; Barghauna, kar/;/tauna, Pushtu. 

References. — Aitchison, Bot. Afg. Del. Com., gl ; Murray, PI. and 
Drugs of Sind, JS9 ; Smith, Die., S7 / Indian Forester, XIV., 362 ; 
Notes by M r. Lace on Afgh. PI. 

Habitat. — A spiny shrub o( the Panjdb and Sind, distributed to 
Western Asia. The only point of interest connected with this plant, is, that 
during tlie Afghan Delimitation Commission many camels were supposed 
to have died at Omar-sha in consequence of eating the shrub when in 
fruit. This fact is the more curious, since, though belonging to the Night- 
shade Order, neither this nor any other species of Lycium had been pre- 
viously supposed to possess poisonous properties. 
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L. europseum, Linn.,- FI. Br. Ind., IV., 2c).o I Wight, Ic,, i. 1403. 

Syn.— Lycium indicum, Wight.,- L. meuiterraneum, Dunal.; L. 
SA'vu.M, orientale, and persicum, Miers. ; L. intricatum, Boiss. ; L. 
• ARABicuM, Sclfweinf, 

Vem. — Achmehudi, Merwa’ra ; Gangro, ganger, Sind ; Kangu, ktiugu, 
knngi, ganger, nirnl, chirchitta, Pb. 

References. — Brandis, For. FI., 34s ! Gamble, Man. Timb., 273 ; Sieraart, 
Pb.Pl., 156; Murray. PI. & Drugs of Sind, 158; Baden Pomell, Pb 
Prod., 584 ; Indian Forester, XII., App., 18; Gaaetteers ; — Bomb, V., 
27 ; N.-W. P., IV., Ixxv. 

Habitat. — A small thorny shrub, not uncommon in the drier tracts of 
the Panjab plains from Delhi west to the Siiliman Range, found also in 
Sind, Gujerat, and the Deccan. 

• Medicine. — “The berries are used medicinally as an aphrodisiac” 
{Steieart). 

Food and Fodder.- The berries are eaten by Natives in certain parts 
of the Panjab The plant is browsed by camels, goats, &c {Sfcvinrt). 

Domestic. — The branches are used for fuel, and are made into wattled 
frames for the wall of huts [Stesvart), 


L. ruthenicum, Blurray ; FI. Br. Ind., IV., 24 1. 

Syn. — L. TATARICOM, Pall.; L. ARNATVhl, Griff. ; L. CLAVCVM, Miers. 

Vem — Khichar, kkitsar, kitserma, Ladak. 

References. — Griff., Ic. PI. Asiat., t. 41s ; Brandis, For. FI., 346 ; Stewart, 
Pb. PI., J57 ; Aiich., Bot. Afgh. Del. Comm., gr. 

Habitat — A small, thorny shrub, of North Kashmfr and Western Tibet 5 
distributed to Afghanistan, Persia, and Central Asia. 

Food.— The fruit, which is of the shape and size of a large pea, and 
deep reddish-purple when ripe, is eaten by Natives, but though sweet, is 
mawkish and flavourless. 
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Lycoperdon gemmatum, Balsch; The Puff ball; Kthda, Pb. : 
Fungi; see Vol. III., 455. 
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LYCOPERSICUM, Mill.; Gen. Pl.,II.,8S8. 

iLycopersicum esculentum, / FI. Br. Ltd., IV., esj ; Sou- 
The Tomato or Love-apple. [nace/E. 

3 ^.— L. CERASiFORME, Duital. ; ScJlanum Lycopersicum, Linn.; S. 
HUMBOLDTII, Willd.; S. PSEUDOLYCOPERSICUM, yacy. 

^^'■rr^[V~^^Stin,timoti,ia7naii. Hind., Beng.; Be/ati beneana, Assam j 
W tlayah haigan, H. -Vi . P. j Bhatte, Pb. ; Wal-vsangi, Bomb.j Vei- 
yangt, ^mate. Mar.; Vildyti vengan, Goz. ; Simie-takalie-palam, 
lAM.; Lfihapar-badne, Kan.; Tamatie, Malay.; Ka-yam-my-pong, 

Matia-raia-tamdHe.SinG. J .Jt ^ 

^ PI- P-d. C.B.C., Ti>o; DC., Origin Cult. PL, 

290 ; Mason, Burma a7td Its People,- 4fi, 7gS ; Year Book Pharm., iSyS, 
Disi., 703 ; Econ. Prod., N.-W.P., V., i 3 , 19; 
f sboa U. PI Bomb., 167; Birdwood, Bomb. Pr., 170; Balfour, Cyclop., 
4 ^ 4 1 ^g‘ri,-Hort* Soc. of Ind,;^Transactions, IIL9 
2 JP, 284; VI. (Pro.), 36 ; VII. (Pro.), it6; journal 
(■S’^^ 0 . 55 / X,p,; (New ’Series), I V.. 38 ; Vr, 3 i, 44 ! 
Gazetteersy—Mpore and Coorg, I., 63 ; Bombay, VII., 40 ! Seme, 
■u ■L.ff^^^\-~^¥l^da, 82 ;Simla, 4 i. 

Habitat. A trailing plant introduced from South America, and culli- 
yated in many parts of India for its large red, or sometimes yellow, fruit. 
It IS also found in many localities as an escape from cultivation. In the 
plains the seed is sown in autumn, and the fruit ripens during winter and 
spring. In the hills the plant grows more luxuriantly ; and bears fruit 
thrcmghout the pmmer and autumn months. 

t-ii Natives are beginning to appreciate the pruit, but the plant is 

still chiefly cultivated for the European population. Bengalis and Burmans 
use It m their sour curries. . 

LYCOPODIUM, Linn.j Baillon, Bot. Med. Crypt., 28. 

It j. , . r Lycopodiace^. 

Lycopodium clavatum, Linn.; Bent. & Trim., Med. PI., 200; 

' The Club-Moss. > 

Syn. — L. iNFLEXUM, Sw. 

Fluekiger and Hanh., Phar- 

macog,^ 73 ^/ Smith, Die,, I2iy Balfour, Cyclop,, Jl,, ^$2, 

, Habitat.-— This plant, the common club-moss, is almost cosmopolitan, 
being found in the temperate and colder regions of both hemispheres. It 
occurs in hilly districts throughout Europe, Northern Asia, and North 
America, extending to within the Arctic circle and to the Himd!a5'a. It 
^•so grows in Australia, the Cape of Good Hope, the Falkland Islands, 
Madagascar, Java, Japan, and tropical America. 

Medicine. — The minute spores, shaken out of the mature sporangia 
or capsules, form a light yellow powder which has been used in pharmacy 
since ihc seventeenth centurj’. This powder is, however, not now regarded 
^ possessing any medicinal \'irtue, and is emploved externally only, for 
ousting excoriated surfaces and for placing in pif! boxes to prevent the 
mutual adhesion of p\Us(Phartttacographta). In formertimes t hespores.and 
tne HERB were administered internally in retention of urine, plic.a polonica, 
and calculous complaints. Of late years it has liecn .again coming info 
notice for similar diseases, and also as a remedy for dv.spepsia, constipa- 
lion with llatul^ce, hepatic congestion, .and pusttilar .skin eruptions 

M — ^ThcSPoREScont.ain47pprcent, of a lil.and. 

J, , VI solidify even at I5°C. By diitiliing Lycopo- 

oinm with or without an alk.ali. Stenhouse obtamwf volatile b.a'-es in vt-rv 


small proportion (Pharma^graphU) 
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The Gipsy-wort. 


{J. Murray.) 


a large amount of alumina in their ash, that they are employed as mordants 
in dyeing {Baillon). •' 

Domestic, &c, — The chief use of Lycopodium is in the manufacture of 
nre-works and for producing artificial lightning at theatres. 

LYCOPUS, Toiirn.i Gen. PI., II., 1183. 

Lycopus europasus, Lxnn.;-Fl. Br. Ltd., IV., 648 ; Labiate. 

The Gipsy-wort. 

V^. exa^ta , — l exaltatus, Linn . 

Vem. — Gandanigiindii, bazAr plant=^‘flZ««»i, Kashmir. 

Gazetteer, N.-W. P., IV., Ixxvi. 

jj. small, perennial herb found in marshy ground on the West- 

altitudes of i ,000 and 6,000 feet; distributed to 
^ ^ Central Asia. 

ftip is sold in bazdrs in Northern India, under 

rpnnrfc ^ dpug (.S’/ewaj-#). Surgeon-Major Calthrop 

wounds leaves are used externally as a poultice to cleanse foul 

LYSIMACHIA, Linn. ; Gen. Pl„ II., 633. 

Lysmiachia Candida, Z»V/<f/. ,. Linn. Soc.Jour., XXV, 

Syii«— -L, SamolinAj Hqucc, 

Habitat.— Found in the valley of Manipur in rice fields, between 2,000 
and 3,000 feet m altitude ( Watt). 

‘i’® Manipuris as a pot-herb along with fish {G. 
ivatt). i his fact is of considerable interest, since before Dr. Watt made 

‘ was regularly used as a vegetable, no 

member of the Primdlace^ was known to be edible. 

Lytta.— A genus of Coleopterous insects, certain species of which may be 
employed as substitutes for Cantharides (see Mylabris, p. 309). 
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MABA 

nigrescens. 


A Useful Timber. 
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(G. Walt.) 

MABA,/. R. G. Rorsl.; Gen, PL, II., 664. 

[ Fl. Br. Ind., III., 551 ; Ebenace/e. 
Maba andamanica, Kur%; Jour. As. Roc. Beng., iSjO, Pi. II., 138; 

References — Kurg, For. Fl. Burm., II., 14a. 

Habitat. — A shrub, 3 to 5 feet in height ; frequently met with in the 
moister upper mixed forests of the Andaman and Nicobar islands. 

Structure of the Wood,— Bluish-grey. Weight 49IIJ per cubic foot. 

M. buxifolia, Pers. / FL Br. Ind., III., 55/ . 

Roxburgh translates the Tamil name into Iron Wood, 

Syn. — K erkeola buxifolia, Foxh.-, Maba f.benus, Wight, Ic.,U. 122S, 
J229i M. keilgherrunsis, Wight, III., i. 14’t. 

Vern — Gtia Mi, phina, Uriya; Iramhalli, cruvallt, humlilli, TAM-; 
Nella-madi, jnshina, uti chettu, pisinika, Tel.; MIpyoung, Burm.; 
Kalu-haharatiya (Thivoarai, iruvtpalai, Tamil), .Sing. 

References,— Fl. Ind., Ed. C.B.C., I24; Kurg, For. Fl. Burm.,ii., 
i 3 g; Pegu Prcl. kept., SO; Beddome, Fl. Sylv., ciMii. ; Gamble, man. 
Timh., 2 ip], xxv, ; Trimen, Cat. Ceylon PI., $ 1 ; Ma,.on, Burma and Its 
People, 543 , 7S2 ; Sir W. Elliot, Fl. Andh., iS 3 , 1S7 ; Drury, U. PL, S24; 
Indian Forester III., 237 ; VII., j27 ; X., 3 t ; < 11 ., 3 i 3 ; Man. In- 
chinopoly, 78 ; Gag., Orissa, II., i8t ; also App. VI. , 

Habitat. — A bush or small tree found in the Southern Deccan 1 cnin- 
sula, the Circar Mountains to Orissa, the Mahay Peninsula, from Pegu to 
Malacca and distributed to Ceylon, North Australia, the Philippines, and 
Tropical Africa and Madagascar, 

Food. — It flowers during the hot season, and produces berries which, 
when ripe, are generally eaten by the natives, and arc said to taste well- 
It is mentioned by Shortt in his list of famine foods of Madras. 

Structure of the Wood — Roxburgh says, “the wood is dark-coloured, 
remarkably hard, and durable It is employed for such u.scs, when its size 
will admit, as require the most durable heavy wood.” This opinion is also 
given by Moore in his Manual of Trichinopoly, but Gamble rem.arks that 
the woo’d is “greyish while, moderately hard ; ” “the bush in Orissa,” he 
adds, “ is very common on poorsoils” Mason speaks of itas a hard, tough, 
knotty wood which the Tavoyers select for anchors to their large boats, 
Kurz says, the “wood is dark-coloured, hard, and dur.able,” In .a report of 
the Forests of Ceylon by F. D’A. Vincent, Deputy Conservator of Forests, 
Madras, this tree is mentioned in a list of the undergrowth of the dry zone 
where it is known as Inticre. It is also alluded to as met with on simil.ar 
soils in the Upper Godavari and Mudumalai forests. 

M. nigrescens, Dah.; Fl. Dr. Ind., Ill,, 551- 

Vcm.—Kari, Konkan; jhud. Mar, ; afcording to DaIzcU & Gibson 
tl,i<j is also known in Southern Bombay I'orcsts .as Kahtrura, a name, 
iiowcver, which Lisboa remarks is given to vjvcr.il other trees .also. 

References.— /Jnia. & Gibs., Bomb. Fl., 142 ; Bomb. Gar. (Konaral. XV.. , 
Pt. I., 72, 437 ; Useful PL, Bomb., 05 incorrectly reduced to Maba buxt- 

—A small tree of the Western Ghdts from the Konkan to 
Mysore. Mr. Talbot specially mentions it as occurring near the lulls of 
Gersaff.a .and elsewhere in North K.^mara. , , , ■ , , , 

Food. -Mr. Lisboa affirms that the nERRiESarec.atcn.but heisprob.ablv 
alluding to the more peculiarly South Indian species M. buxifolia, of which 
the berries arc certainlv eaten. , . . . , , , . 

Structurb of the Wood — In the Konhan Gazetteer it is .Mated of tins 
timber that it is small but remark.ably hard and strong, and particularly 
prized for round rafters in native house-.. 

M. 8 
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Resin-yielding Plants. 


{G. H fl//.) 


MACARANGA 

oxburghii. 


MACARANGAj Thotiars; Qen. PI., III., joo. 

[ ’EUPHORniACEffi. 

Macaranga denticulata, ilftill. Arg.; FI. Br. Bid., V., 446 ; 

Sya. — M acaranga gummiflora, Mucll . Arc . ; Mappa denticulata> 1 
aii/mc,' M. ouMMiFi-ORA, Afij. { M.-vrukcata, i'ifucU, Arg. I M, \Vai> 
ticiltl, Baitli and M. PAnicULATa, Wall . 

Vcm.—Biirtta, Chittagono; Barvaing, Magh.; Chakra, Garo; fogi, 
mallnta, NcPAt.; JVumro, Lepcha; Toatig-kpek-rL’ait, taitng-pctixian, 
Burm. Gamble 6istinj»nislies M. gummiflora .isyo^twol/afninNcpal- 
' esc and M. denticulata as simply A/a/Ar/fl. 

References. — Kura, For. FI. Burnt., II., 287 ; Gamble, Man. Timh., 36s. 

Habitat. — A small evergreen tree, often gregarious, found in the Sikkim 
hills, from 2,000 to 6,000 feel, but chiefly on bid clearings. Also found in 
Assatn,^ Kh.isia hills, Chittagong, and Burma. 

Resin. — Mr. 0 . N. Pickard (of the Forest Department, Burmal reports 
that this yields a red resin, a fact also alluded to b}’Kurz; but no men- 
tion is made of the properties or uses of the substance. It is probable that 
the resins obtained from all the species of Macaranga are similar to that 
described belotv under M, Roxburghii. 

_ Structure of the Wood. — A fast growing tree, showing three rings per 
inch of radius, and attaining a height of .\o feet in ten years. VYcight'about 
22 to 291!) a cubic foot. Gamble says that it is much "used for fencing and 
temporary huts. Kurz remarks that the wood is red-brown, adapted for 
cabinet work. 

M. indica, m’g/i/,- FI. Br. Bid., V., 446; Ic., it. 1883 & 1949,/. s- 

Syn.— Macaranga fcexuos-a, Wight, Ic., t. igoQ, f.iii.; Trewia (her- 
nandifolia, Rolh. 

V<M. Boura, Beng.; Modulo, Ass.ajj; Laikcea, Micm; Lai mall ala, 
Nepal; Chanda, Mar. 

Rcfeences. — Furs, For, Fl, Burnt., II,, 3S7 ; Beddome, FI. Sylv., f., 2S7 1 
Canuile, Man, Titr.b., 363 ; Indian Forester, I., 93; Drurr, U, PI . 

, 3 S.f; Lisboa, U. PI. Bomb., 124. ’ 

Habitat.— An evergreen tree 50 to 60 feet high ; found in Sikkim up to 
3.000 feet, the Mishmt and Khasia hills. Western Ghdls, and Andaman 1 
islands. 

Resin.— Exudes a red resin similar to that of M. denticulata (Kure). 

Structure of the Wood.— Grev, moderately hard ; weight sstb a cubic ^ 
loot. 

M. Ro^djurghii, irighl,’ Ft Br. Bid., V., 44S Ic., /. 1949./. 4. 

Syn.— M acaranga Wightiana. j5n»7/. .• M.tomentosa, Wight; MappA J 
rr.LT.\TA, Wight {according to Sir IB. Blliot), and app.lrcnlty also Os\'ris 
PELTATA, Poxa. I 

Chandka!, KaNARa; Chand'trar, chandora. Mar,; I'atte kanni, ! 

• am,; Bod, it chettu (.^Elliot), Tel,; Upligi. upalkai, kanchufiranthi, 
KAN. ; ChentAaianni, M^soRE; Bukenda, blNo. j 


VI/ Indian Forester. 33 ; CasHteers -.—Bombay ( 

„ ..fj-’ V- 7- .• Mrserc and Coarg, J., 52. | 

M small resinous tree found in the Deccan Peninsula, from 

rxorth Kanara to Travancorc, and on the Gircars. Distributed to Ceylon. 

i tie young shoots and fruits are covered with an adhesive reddish secretion 
which has an ooour of turpentine. This fact, mentioned by many writers 
on Macaran^ Roxburghii, agrees admirably wiUi Roxburgh’s description 
of lus somewhat doubtful plant Osyris peltate. ^enpuon 
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MACHILUS 

odoratissima. 


A Crimson Gum. 
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Gum. — Cooke, in his account of the gums and resins formerly in the 
India Museum, quoting Drury apparently, says of this plant : “A gummy 
substance exudes from the cut branches and base of the petioles of these 
trees. It is of a light crimson colour, and has been used for taking impres- 
sions of leaves, coins, medallions, &c. When the gum is pure and carefully 
prepared, the impressions are as sharp as those of sulphur without its brittle- 
ness. Powdered and made into a paste it is reckoned a good external 
application for venereal sores.” “ The gum called vxiita ihamary, commented 
on in Madras jury reports, is the same substance: this is described as a 
simple pure gum of a crimson colour, exhibited from Travancore, and used 
for taking impressions of leaves, coins, medallions, &c.” This same fact 
is alluded to in the Mysore and Caorg Gaeetteer. 

Medicine. — In addition to the remedial properties assigned to the gum 
in the above passage, the plant generally is used as a medicine. Dr. Dy- 
mock, for exampfe, says : “The country people used the following in yn- 
randi (Angl.j Liver) ; — One part of the young shoots, with three parts of the 
jmung shoots of khoreti (Ficus asperrima) are sprinkled with hot water and 
the juice extracted ; in this is rubbed down two parts each of the barks of 
both trees. The preparation may be administered twice a day in doses of 
■^th of q seer.” 

Food. — Several writers allude to the fruit of this plant as having been 
eaten in times of famine. 

Manure, — Drury says : “ The leaves afford a good manure for rice 
fields, and are much used for that purpose. Coffee-trees thrive veil if 
planted under the shade of these trees, as the fallen leaves, which are large, 
enrich the soil.” 


21 


22 


Macaroni, see Triticum Vol. VL; also Vermecelli, Vol. VI. 

Macassar Oil, see Carthamns tinctorius, Linn., Composite: ; Vol. 1 1 ., 194. 

Mace, see Myristica fragraus, Houtt,, Myristiceas ; p. 311. 

MACHILUS, Nees! Gen. PI., III., 156. 

Tlie Flora of British India describes some ten species of Laurel as belonging 
to Ibis genus. With the exception of M. odoratissima, none of the others 
appear to be of much importance. M. edulis, Fmg (Phcebe attenuata, in 
Gamble’s A/a«. ^7Vf«6r«, 20 ^) jields an edible fruit known in DArjtling 
as lepeha phal, the tree being called dudri in Nepal anAphani by the Lepcha.s, 

The rsood of that species is much used in Djrjlling for tea chests, M. ma- 
crantha, Nces, is a fairly abundant tree from the Konkan southwards. It is 
known as gumdra in the Konkan forests. It should thus be obseix-cd that 
Phcebe attenuata, Nees, as given in the Flora of British India, is a distinct 
plant from the lepeha phal described by Gamble. 

Machilus odoratissima, Nees; FI Br. Ind., V., /jp,- Lauri.vk^. 

Syu. — M achilus indica, Knrz ; M. rimosa, Bl.; Laurus onORATissistA, 
Wall f L. INDICA, Lour. 

Vem — Dalchini, vntk-patia. prora, bodror, leddil, kalban, chdu, tdura, 
ebandnn, shalan^ld. mdird, bajhol, shir, Pb ; Rare, Ha/ARA j h'aicala; 
Hind.,- Kareala, lali, jagnlat, Nepal,- PAnmir.', Lkpcha/ Sum, Ass, 
I>>n/'pingurait, KhaSIA. 

Refcreaccs.— JSrnnais, For. FI., 37 S ,• Kurs, For. Ft, Burm , 11., % 

C.tmllr. Man. Titrh . 3oS : Sfewarl, Pb Pi., tSS Mvtllrr. SrUei Frtra. 
TropUal Plants, yth fid., iSOf’Ati.Kson, Him Iruuan Forrst- 

rr — P 5 p 9 / 111., V., 3S, 5/2; VL, »25 J V/IL, 4ft Lf., 

XL.. JSS; .(//., 4^4. • Gasettem Gurddspur Ihst , SSI Arrr Of. 

Gu>!ietot!ieMus,otPc.Boi.,sst. _ rj- . 

Habitat — A Large tree of the outer <■ .b-jrop'Ctl and Htrua- 

laja, from Mari e-isiwards; asamding to 8,o<w fcvi. Als-s fourd in the 
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Substitutes for Esparto Grass. (<?. Watt.) 


MACROPANAX 

undulatum. 


Khasia hillsand Burma. In Assam it grows. gregariously, in large forestsi 
and is used for feeding the silkworms (Anthersea assama) which give the 
wiign or mihiga silk. 

Fodder. — Goats even will not eat the leaves of this plant, but in Assam, 
as already remarked, they are extensively employed to rear the muga silk 
worms on. 

Structure of the Wood.— Grey, darkening, and turning red on exposure, 
soft to moderately hard, even-grained. Weight 4otb per cubic foot. Used 
in Darjeeling, where it is very common, for building, chiefly for native 
houses. Also for tea-boxes {Gamble). 

Machinery, Woods used for — see Agricultural implements, Vol. 
I-, 145- 

mac LURA, Null.; Gen. PL, 7//.,v<5j. 

Madura tinctoria, D. Don; Urticace^. 

The Fustic. 

References. — Croones, Hand-book of Dyeing, &c., 3 fg, 405-406, 411, 6j2; 

Hummel, Dyeing of Textile Fabrics, 3 sg, 364. 

Habitat. — A native of the West Indies, and of Central and South 
America ; introduced into India. 

Dye. — See the vvorks quoted above. It can hardly be said to be as yet 
of any value in India. 

Structure of the Wood.— Orange-yellow ; hard. Weight psili per cubic 
foot. Used as a yellow dye and also in producing green shades. 

MACROCHLOA, Kunth ; Gen. Pi., III., 1141. 

Accordingto Bentharn this, at most, constitutes a sub-genus of Stipa and 
includes S. tenacissiraa, Linn., and S arenaria, Boot. {Linn. Soc. Jour., 

Volo So^a 

Macrochloa tenacissima, Kunih ,- GRAJuNEiE, 

Syn — Stipa tenacissima, Linn. 

References.— JTeu' Report, iSTJ, 37; 1 S 79 , 33 ; iSSo, sz. 

Habitat.— A rush-like grass, which grows plentifullv on the sandy tracts 
of the MeditOTanean coast, especially m Spain, Algeria, Morocco, and the 
Sahara. Ihis is the true Esparto Grass, which, from remotest times, has 
been used for making hats, mats, baskets, chairs, agricultural ropes, &c., 
and in which .an immense trade has recently arisen for the manufacture of 
paper. Saixharum ciliare, -Awderi. (the Jl/ttnj),has long been used for 
cordage, and forms a strong and useful rope, much emploved bv boatmen 
m the North-West Provinces. Perhaps the best Indian substitute for 
Esparto is, however, Ischoemum angustifoHum, which see; but Eriophonim 
comosum (Vol. HI., 266) and Lygeura Spartam are also so emploved 
It is admitted, however, by paper-makers that it will not pay to exuort 
Indian grasses nor to produce in India a bark fibre intended for comolti 
tion with Esparto. 

MACROPANAX, Mf; Gen. PL, !., 

Macropanax undulatum, Seem.; 11 . Sr.Ind., II., ^^ 8 ; Arauace®. 

Vcm. Chinia, Nepal; Prongeam, Lepcha. 

S.tfp'StScl?' .ven-grataed. Wafeh 
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MACROTOMIA, DC.; Gen. PL, II., 862. 
Macrotomia Benthami, DC.; Ft. Br. Ind., IV., lyy . Boragine^;. 

Vern. — it seems probable, as suggrestetl by Stev/art, that part of the Gao- 
eahdn of the bazars may be this plant. (See Echium, Sp., Vol. HI., 200.) 
' Habitat.— Found at 10,000 to 13,000 feet on the Pir Panjal, and pn the 
We.stcrn Himdlaya frequent, from Kumdon to Kashmir. 

Medicine. —The PLANT is considered useful in diseases of the tongue and 
throat (Stewart). 

M. perennis, Boiss.; Fl. Br. Ind., IV., lyy. 

Habitat. — A herbaceous plant, met with in the Alpine Western Hima- 
laya and Tibet, at altitudes of 10,000 to 14,000 feet j from the Karakoram 
and Kashmir to Kumaon. 

Medicine. — Stfwart, speaking of this plant and of Onosma echtoides, 
says ; “ The bruised root of one or other or both is locally applied to erup- 
tions, and is sent to the plains as the officinal rattanjoi (see Potentilla 
nepalensis), which is also employed in dyeing wool, Royle assigned rafan- 
jot io Lithuspermum vestitum (==Arnebia hispidissima, DC.). In Lahoul, 
Spiti, and Kandwar, it is used by the Lamas to stain images, and as a red 
dye for cloth, being applied with ghi or the acid of apricots,” Stewart 
then adds that the leaves of Onosma “appear to be most of the officinal 
gao-saban ” (see Onosma, Vol. V. ). It may be remarked that the habitat 
of the two plants mentioned above should serve to prevent con-fusion. 
Macrotomia perennis commences at the altitudes at which Onosma disap- 
pears, as the latter ascends from 5.000 to about g,ooo feet above the sea. 
Surgeon-Major J. E. T. Aitchison, 0.1 E., informs the writer that in 
Afghanistan he found this and the next species used to relieve toothache 
and earache. 

! M. speciosa, Aitck. d Hemsl.; lum. Soc.Jour., XVIII., 81; XIX., lyg. 

Habitat.— Hills above Kaiwds on exposed ridges from 9,000 to 12,000 
feet, flowering in July. 

Medicine . — See the remark under M. perennis. 

Madar, see Calotropis gigantea, B. Br.; Asclepiade.®: ; Vol. II., 34-49. 

Madder, Indian, see Rubla cordifolia, Linn. ; Rubiace®: ; Vol. VI. 

M^SA, Forsh. ; Gen. PI., 11 ., 6y.i. 

Msesa argentea, Wall.; Fl. Br, Ind., 111 ., yio ; MvKsiNEiE. 

Syn.— Baiobotrys ARGENTEA, Wall, 

Vern. — Phxtsera, gogsa. Hind. 

References. — Brandis, For. FL, 283'; Gamble, Man.Thnb., 238; Atkinson, 
Econ. Prod., N.-W. P., Ft. V., 77/ Himalayan Dhi., 3 / 3 . 

Habitat.— A large shrub of the outer Himalaya, found from Garhwal 
and Kumdon to East Nepal, at altitudes from 3,000 to 7,000 feet. 

Food.— Produces fruit which is larger than those of the other Indian 
species, and is eaten b}' the hill tribes. 

M. indica, Wall.; Fl. Br. Ltd., Ill,, 309; Wight, Ic., i. 1206. 

Syn — M. MONTANA, A. DC. in part; Bajobotrys indica, Roxb.; B..Nem- 
* oralis, Paxil. „ 

Vern.—Ramjani, Beno- ; Tamomban, Magu. ; ilalmiiriya.SvLURT; Rtla- 
jtnf, Nepal; Purmo, Lepcha; Phadupjoh, Micm; Kalsis.lC maon; 
Atki, Bomb. I Mata-bimlnya,SiUG, ... r,, n 

References.— Roxb., Fl. Ind., Ed. C.B.C., 187. 188 ; 
n., pp; Gamble, Man. Timb., 238 . 239; TJfOsaites. 

Trimcn, Cat. Ceylon PI., go ; Atkinson, Him. Dist., 3 t 3 , Lis a, U. PI, 
Bomb., 272 : Bombay Gazetteer {Kdnara), XV ,, PI- !•> 437 - 
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A Fish-poison. 


(G. Wati.) 


MAGNOLIA 

sphenocarpa. 


Habitat. — An evergreen, gregarious shrub or snrail tree, met with 
throughout India at altitudes up to 6,000 feet; common in the North-East 
Hima]aya,_Easfefn Bengal, Manipur, Chittagong, and Burma, A speci- 
men of this species has recently been sent to the writer by Mr. A. L. 
Mclntire, of the Forest Department, collected in the Simla District. This 
is beiieved to be the most westerly Himdlayan habitat hitherto recorded. 
The form known as Perottetiana, A. DC. (now reduced to a variety of M. 
indica) is found on the Nilghiri hills, and the variety maxima occurs in 
Assam. ^ Dalzelt & Gibson remark that M indica is very common along 
the Ghats. Gamble regards this as, next to Artemisia, the commonest 
woodv plant in the Ddrjilmg district ; in some places, especially aban- 
doned cultivation, it forms aimost alone a small coppice-like dense’ forest. 

Food. — Brandis says the season of flowering varies from April to 
October, and that the bburies ripen three months later. These are eaten 
in Nepdl. 

Structure of the Wood. — Growth fast (six rings to the inch) ; wood soft. 
Used only for fuel and rough house-posts. 

_ Domestic, &c. — According to Brandis the leaves are used as a fish 
poison in KAnara, 

Maesa macrophylla, Wall. ; FI. Br. Ind., Ill,, 510. 

— Phuscra, Kuwaon; Bosoli, Nepal; Tngoni-l'ung-, Lepcha. 
Habitat — A large shrub or small tree met with in the Eastern Himd- 
laya from NepAl to Bhdtan, especially in second-growth forests. 

Resin.— A resinous substance exudes on the bark being cut. 

Structure of the Wood.— Light brown, moderately hard ; the sapwood 
resmous. ^ 

M. rugosa, Claris; FI. Br. Ind., III., 508. 

Habitat.— A small tree or stout shrub, with pretty white flowers ; found 
Teesta Md RuToncr^’'^”'’ frequent in the upper valleys of the 

Structure of Uie Wood.— Light brown, soft. The sapwood slightly 
resinous, annual rings marked by a dark line. ^ 

Magnolia, Ltnn. ,- Gen. pi., js. 

Magnolia Catnpbellii; H. f. T.; Fl. Br. 

Red MAGKOLfA. ^ 

Sigumgrip, Lepcha; Fenddcr, patagari. 

References. Camhle, Man. 'Timb., 5; LUi of Darjeclina Plants 2 • 

tiaunat.— A lofty deciduous tree of Sikkim and Bhutan, from 7 000 to 
10.CTO feet; common also in Manipur (Wafi) ; remarkable for Kw 
ficent large pmk or white flowers, which appeal in April 
Doo the Wood.— While, very soft. Weight 2581 per cubic fool 

Occasionally used for planking, but now scarce. Per cubic loot. 

M. sphenocarpa, Foxb.; Fl. Br. Ind., L, 41. 

OBAKDmLOEUM,.l?^.ri.,. MlOHELlA MaCKOPHYLLA, 
V^.— Champa, Bekg. & Sylhct; Bttrramtdri Ass 
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MAGNESIA. 


An Ornamental Tree. 


• 

OCCUR. 

RENCE. 

54 - 


Habitat.— An evergreen tree of the tropical Hiradlayan forests from 
Nepal to Assam, the Khasia hills, Chittagong, Burma: ascends to alti- 
tudes of 3,ooo_feet. Masters, in his account of the Angami Naga Hills, 
says, this tree is common on the lower undulations and plains immediately 
at the base of the mountains. Cultivated in gardens throughout the hotter 
parts of India— Calcutta to Mysore — on account of its sweetly-scented 
elegant flowers. 

Mr. C. Nickels \JJ-oiir. Agrt.-Hort. Soc, {New Senes), V,, 67 aitd dS] 
gives a useful note on the method of propagating this ornamental tree. 

MAGNESIA, Ball, in Man, Geology of India, III., 

The principal sources of the salts of this metal, which are of economic 
value, are magnesite — the carbonate, and epsomite — the sulphate of magne- 
sium. The metal also occurs as a silicate under three different forms — talc or 
steatite, meerschaum, and serpentine“-which will be separately described. 
Magnesia, Mallet, Geology of India, IV. {Mineralogy'), 14s, 1^2. 

Magn^sie, Fr. ; Bitteverde, Ger. ; Magnesia, It, 

Vern. — Hydrated oxide = ZaA/- woAra, Pers,, Hind., Pb.j Sulphate = 
gimn, Bhote. 

References. — Forhes Watson, Industrial Survey of India, IL, 210,422; 
Baden-Powell, Pb. Prod., 4;, pp/ Pharm. Ind., 339-342; Ainslie, Mat, 
hid,, 1 „ 304, 62g ; Balfour, Cyclop,, II., 769 

Occurrence.— According to Ball, epsomite, or natural sulphate of 
magnesia, is doubtless to be found as an efflorescence in many parts of India, 
since it is an occasional constituent of reh, but its occurrence appears to have 
been described only at Spiti. In that locality. Mallet found it as a plentiful 
efflorescence on black slate, in connection with considerable deposits of 
gypsum and arragonite. By collection and lixiviation of the fragments, 
he stated that a considerable supply might easily be obtained. Mr. Mallet, 
in -his Mineralogy, (written seven years later than Ball’s account) further 
states that epsomite is a frequent constituent of reh, and gives analyses of 
two sanmles from the Chanda district, which, by lixiviation and evapora- 
tion, afforded i6’02 and ii*86 of the salt respectively. He also mentions 
that the! mineral occurs in considerable quantity in the Phurwalla salt 
mine of the Salt Range, impregnating, and efflorescing from, a bed of marl 
at least (seven feet thick. It is also said to be found less plentifully in 
the other mines, in the thin seams of marl which sometimes separate the 
good sallt layers from each other. Dr. Warth discovered an interesting 
hydrous! sulphate, named Meserite mixed with sylvine (potassic chloride) 
in a leiiiticular deposit from two to three feet thick in the Mayo salt mines. 
Fifteen ^.maunds of the mixture was collected, but no information exists of 
its having been met with since. 

EpsoUite has alsoFp^i^'^^;^ as occurring as an efflorescence on allu- 
vial rlav) in the Nic^*^'!®’ feportefi^c^^j^g carbonate of magnesia, is gene- 
mlly fold . Magn^.t^^^gg^nesian rocks such as serpen- 
tine doIon-'^’^'^V*’® associated with otn innumerable veins in 

Sse/ and tsJc. Mr. Mallet wwites that i^ 

Madr/ca, chalcedony, jasper, 

chromltSlvn.-Aency. Associated vvith t e b , occurs in 

Veins of*'’, reveal that the mineral co eianford as occurring- m the 

serpent/- magnesite have '^aen reported by o,c,ham under the same 
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by Captain Pogson in the doiomitic limestones of the Happy Valley near 
mussoree. This, examined by Dr. Warth, was found to yield 6g' i per cent, 
of the pure carbonate {Mallei). 

Medicine. — The oxide (magnesia), the carbonate, and the sulphate 
are largely employed in European medicine, the two former as antacids and 
laxatives; the latter, as a purgative, refrigerant, and diuretic. 

No record exists in the literature of India of the use of the com- 
pounds of magnesium as medicine excepting in the case of the impure 
hydrated oxide, Bahr-niohra, which is employed in Northern India as a 
laxative, alterative and aphrodisiac. Ainslie talks of calcined magnesia 
as a useful remedy in sporadic cholera, and of the sulphate'' as a valuable 
purgative and alterative, but makes no mention of their being employed by 
Natives in the south of India, in parts of which the sulphate or natural 
epsom salts, as already stated, occurs plentifully. A recent note received 
from Surgeon-Major Ahchison, states that“ a coarse natural product 
collected near Rupshu, probablj’ a sulphate of magnesia, called gurm by 
the Bhotes, is used by them as a purgative.” 

The salts above enumerated are all officinal in the Phartnacopceia, but 
are entirely imported for use._ They are mostly artificially manufactured 
from sea-water, from magnesian limestones, or from magnesite, by treat- 
ment with sulphuric acid. 

Industnal Use. — Besides the well known medicinal purposes to which 
Epsom salts are put, they are said to be also sometimes employed to give 
weight to cotton doth. Dr. McLeod, and later M. Sorel, proposed to 
manufacture a water cement from the Salem magnesite, by mixing it, when 
powdered and calcined, with a solution of chloride of magnesia. 

Mahogany, see Swietenia Mahagoni, Meliaceje; Vol. VI. 

Mahonia nopal enis,Z?C., see Berbens nepalensls, Shreng, ; Vol. I., 4.4b, 
Mahwa or Mahua, see Bassis fatifolfa, Roxh., Sapotace®; Vol. 406 

Maiden-hair Fern, see Adiantum CapUlus-veaeris, Linu. ; FtHCES ; 

• r Vol. I., no. 

Maize, see Zea Mays, Linn. ; CiRAMiKiE; \'ol. VI. 

MAJUN (vulgarly Mdjum). 

Majun is an intoxicating sweetmeat prepared with ghi and sugar, the 
Gdnja or Charas (the narcotics of Cannabis sativa, 
which see, Vol. II., ; Opium or Poppy-seeds ; or Datura The 

preparation is flavoured with vaiious spices, such as Cloves, Mastich, 
Cinnamon, Aniseed, Cummin, Cardamon, &c.. &c. For further informa- 
tion, see the article Narcotics, pp. 324 — 326 and 328. 

MALACHRA, Linn.; Gen. PL, 2og. 

Malachra capitata, L ; Bl. Br. Ind., I., jsg ; Malvaceae. 

Vern. gan or ban-bliendt. Bomb. 

Keieteaces—Voigt.Hort.Suh.Cat, m; Data. & Gxb^., FI o- 
Murray, PI. and Drugs Sind, 60 ; Lisboa, U. PI. Bomb., zzj . 'uoi'arJ 

Farm KuhdJh’.Bombav; 
Dec. tSSo j Cross, Sevan & King, Report on Fibres of India f ■ 
Lour. Agri.~Hori. Soc.iind., V., {nexo siries), Pt. VI {ProcilZlHl 
48 ; Indian Forester, VII., VJQ ; Stans, Bncvcloi oKi. A, iff, 

S04.,. Official Corresp., R. andk. Deft. TATflSsf 

. t ~ erect annual, with broad, heart-shaped leaves rntreroA 
with stiff hairs. The flowers are yellow or white, and form axillary or ter- 
minal heads. None of the earlier botanical writers allude to this plant, 
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from which circumstance i» is presumed to be a modern introduction. It is a 
native of west Tropical Africa (the Congo basin particularly), and of Tro- 
pical America. ^ V oigt is the first Indian writer who makes mention of the 
plant, and in his day it would not appear to have been so plentiful as at 
the present time, since he simply remarks that it is domesticated about 
Serampore. Graham, and after him Dalzell & Gibson, affirm that the 
plant was introduced into Bombay from Brazil by the late Mr. Nimmo. 
It is now plentiful throughout the hotter damp tracts of India, more especi- 
ally in the vicinity of Bombay. 


FIBRE. 

FIBRE. Fibre. — It yields a fibre 8 to 9 feet long, with a silvery lustre, and almost 

01 as softassilk. Dr. King reports that for paper-making this does not seem to 

promise much j it has, however, been experimented with in Bombay as a sub- 
stitute for jute and was reported on favourably by the manager of a factory. 
The fibre was shown at the late Colonial and Indian Exhibition, an excellent 
sample hailing been presented by Mr. A. B. Guple. At one time high 
hopes were entertained that Bombay would, in this fibre, "possess the means 
of competing with the Bengal jute manufacturers. Just as the growth of 
the jute industrj'- eclipsed all the ojher fibres that were, half a century ago, 
equally contesting the growing market for a cheap textile, so twenty years 
later, the immense popularity of the Bombay wheat trade seems to have 
extinguished the hopes once entertained of this fibre. The reports pub- 
lished regarding it are, however, unanimous, that it is little if at all inferior 
to jute, and that capital directed towards the cultivation and manufacture 
of the fibre is all that is needed to' place the industry on a sound commer- 
cial basis. The efforts to introduce the cultivation of jute into Bombay 
may be pronounced a failure, and there would, therefore, seem every pros- 
pect of a new interest being taken in this neglected fibre, Malachra fibre 
was much admired at the Colonial and Indian Exhibition, and the experts, 
who examined it, were of opinion that Bombay would not much longer con- 
tinue to import the sacking required for her grain trade, and that some en- 
terprising manufacturer would soon be found willing to use this, or some other 
allied fibre in the preparation of gunnies for the local market. In the hope 
of usefully placing in the hands of the public existing information the fol- 
lowing reprint may be here given. 


Notes, &c,, on the Experimental Cultivation of Malachra capitata in Bombay. 

Mr. J. E. O’Oonor, then Assistant Secretary to the Government of 
India in the Department of Revenue, Agriculture, and Commerce, on 
the 15th April 1878, wrote of this plant and its fibre 

Among the specimens of raw produce collected in Bombay for the Paris Exhibi- 
tion were samples of fibre extracted from Malachra rotundifolia (so named in the 
list of Bombay contributions). Regarding that specimen, the following remarks 
were made in a memorandum attached to the hst of yontnbulions : 

‘ From this plant, which grows abundantly during the rains in waste places in 
and n»ar Bombay, Dr. W. Gray, M.B., extracted a fine fibre and sent it to the 
proprietor of the Bombay Hemp and Jute Mill for examination. It was most favour- 
ably reported upon. At the beginning of the last monsoons the proprietor uas, at his 
own request, taken to the Bjculla flats in Bombay and the plant was shou n f o him. 
He remarked that the usefulness of this plant was not known, and reported that 
the discovery is ‘a boon to Bombay.’ He has subsequently taken steps m procuring 
fibre from this plant, and about forty daj' labourers were till now kept vv or King by 
him at Chembive, a village ne.ir Coorla. A new industry has thus been started. I Jus 
fibre perhaps deserves special attention.’ , , r .1. n t. 

Struckuith these remarks. I asked the officer u ho 11 as in charge of the Bmnray 
collections for Pans, and who had prepared the hst (Mr.F.F , Arooinnoi, O.ti,, 
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Collector of Bombay), to be good enough to furnish me with some further information 
on the subject and samples of the fibre, as wellas of the plant itself. Mr. Arbuthnot 
was not able to send me any of the fibre, the whole quantity prepared by the mill- 
owner referred to above after the monsoon having been already exhaustedf. He has 
mixed the fibre with jute and made gunny-bags of themixture. Mr. Arbuthnot 
sent me samples of the jilant, however, and the copy of a letter from the mill-o3r 
to Dr. Gray on the subject of the fibre. 1 he letter was to the folimvino- effect 

‘I have received through your friend, Mr. B., a sample of a nicely-deaned' new 
fibre taken from a jungle p ant, and being new it gave me extra pleasure in testing it 
and 1 can safely say that the new fibre is guite as good as jute. If this new fibre^crn 
be grown in quantity, it will be a greattfiing and a boon to this Presidencv Ihe 
fibre isactually not the yarn of jute j nor <fo 1 know its true name. Tt seems like 
what the n.-itivesca l rnnee Ihen^ef, or jungle t/Wce,- but even that is doubtful 
as bhendee is scarcely so jyood as this fibre. uouuciui, 

‘The fibre is in length from S to g feet, thoroughly clear from gummy substance 
and dirt, has a nice silvery appearance with a peculiar lustre, and iialmost as soft as 
silk. In passing the fibre through the machinery, damped with oil and witer asls 
commonly done with Bengal and Konkan jute, yarn was produced stmnp- cnw.fll a 
nearly equal to that made from the second quality of BengaMufe In the 
our European spinning-master, owing to the almost imperceptible difFprewcc^ I°" 
the yarn made from the new substance and Bengal 
but If the plant is carefully grown and well lookred atte^ 
doubt, rank fully equal to Bengal and Bombay Jute. Owing to thcluVb'^ 
for jute in Bengal .and elsewhere, the newfibre. if carefulTj prepare^^ 
a ready sale at R3-12 to R4 per Indian maund. ’ ^ prepared, would command 

I submitted the specimens of the plant, and the papers received from n., 1 
Dr. Kins, Superintendent of the BotLical Gardens. SyCre! vho haTkind^v?f? 
ed to ide^ify and name the plant. He says that tli’e plan" is Malachr^ cSufr 

■ “"'y South America, and he add^- * 

‘ Malachra capitata, though probably originally a native of SnnH, Aw, • 
also. IS now found everywhere within the tropics. It norgrowf sSringlv abn'^t 
Calcutta j but, as it is not mentioned by Roxburgh in his IHora ^ ^ 

probable that it did not occur at all here in his Time” WighUn^ A^nnU 
mention it in t^heir f’rgrfcomirs Florco Pemmnlce Indi^ a^d k !! 

fore, improbable that it was common in Southern India w-hen that ‘ 

should not anticipate any difficulty about -rowing the olant in R„ , u®! 
it would yield as good a fibre or be as valuabira^jufe.Yim qiite un^e^ but whether 
an opinion. The plant belongs to the new order Malvacf J ^It 
(or occasig^nally perennial) Itiriib. covered everywhere with very stVha' ‘ 
leaves are broadly heart-shaped, almost rounded, and are borne on^lon5,.Jlii J u® 

fiowcr-heads are also earned on long cylindrical stalks which rise from 
leaves. The flowers themselves are yellow or white in colour ^ of the 

or six of them on each head, and they are surrounded at hoi r ''''® 

stalk by threeor four half-kidney-shaped bracts. Each flower orndwr'* ^bo flower 

The above is a popular description. Sir J D Hook^r’i^^es "I®'*"’ 

of British India is to the same effect, though stated in botanical t'em'in 7 
Joseph Hooker jvrites of this plant (M. capitShat it 
i’n 7 rod 7 red!°^’"'^'^ North-Western Provinces to the Carnatic”^rXb^^ 

It would semn,"L7Vfore"“that thk ”sp7ck^s w7ufd7hrive w^lfln^VS f ‘T*’-'®-' 
already common about Calcutta • and Voie-t c a a Bengal, m fact, it is 

wn A " 7 ^ 7 bis Catalogue of Plants in Bombay and ite vkinP 

abodes to Malachia rotundifolia as introduced by Mr. Nimmo rbout tl^S 

The preparation of the fibre is the same as that of iute When Dw n 
operated on the fibre in Bombay, he steeped the stem in w-^r tn Gray 

be steeped when freshly cut: for. .arrnrdfno- to ti.?t ^ It must 
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This letter was dated 2ofh July 1877. 
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1 he utilisation of this plant would be specially advantageous in the Bombay Pre- 
sidency, where as yet attempts made to grow jute can hardg- be said to have had any 
success. But the plant seems to merit attention in Bengal too. Growing as it does 
and flourishing without any attention in marshy soil, of which we have more than 
enough for all purposes in Lower'- Bengal, it would seem to offer the spinners and 
paper-makers an excellent substitute for, and addition to. Jute. I believe the Bally 
Paper Mill Company are anxious to find some fibrous product capable of conversion 
into paper at low cost. Here is one to their hand, and 1 beg to recommend it to 
their attention, as well as to that of jute-spinner’s and rope and twine makers. 

In Balfour’s Class Book of Botany 771) it is said that in Panama the 
leaves of this plant are used as an anthelmintic. 

Reports obtained through the Agricultural and Horticultural Society of India on a 
sample of the fibre of li^alachra capitata ” prepared in Bombay by Surgeon- 
Major W. Gray, 

1 have no doubt this fibre would prove a good substitute for jute for most pur- 
poses to which jute is applied ; but it seems rather more harsh, and its spinning qua- 
lities should be tested in one of the jute-mills before giving a very decisive opimon. 
To ascertain whether it would prove economically a substitute for jute, i\e should 
require to know the yield of fibre per bigha or acre, and the cost of cultivation and 
manufacture. 

(Signed) S. H. ROBINSON. 

This sample is beautifully bright and clean, fair length, and good strength of staple, 
but somewhat harsh. _ I doubt if it would make a good warp yarn in itself, but 
mixed with good jute it would do so. The fibre for spinning is not so v-aluablo as 
jutej it lacks the forked ends when broken, such as the latter possesses, and par- 
takes of the character of the fibre known as meshta, which when broken jooks as 
though it had been cut and left with square ends. Before its value as spinning fibre 
could be fairly assessed in competition with jute, it would be needful to show cost of 
production, outturn per bigha, &c. 

(Signed) W. H. COGSWELL. 

Fibre harsh. 

(Signed) \V. STALKART. 


Extract, paragraph 3, of a letter from the Acting Collector of Tanna, No. 321 ) 8 , 

dated Z4th October iS'jS. 

3. The seed of the Malachra capitata, which formed the subject of correspond- 
ence ending with Government Resolution under reference, w.ts sown broadc.ast during 
the monsoon just over in gurcharan or waste land in Bandora taluka, Salsette, and 
in certain villages of Bassein and Kaljan talukas. am. the result is reported to be 
a complete failure. This result is apparently attributable to the exceptionally heavy 
fall of rain, and 1 would recommend a further trial next season. 

The following report was received from the Superintendent of the Victoria Gar- 
dens, Bombay, in 1879: — 

‘ Not having any seed of the plant in stock, and none lieing prccur.iblc in the 
bazar, I gathered a quantity of young plants from the flats, as soon as they appeared 
.after the commencement of the rains, and planted them in regular rows 3 inches 
apart, with a space of li inches betwixt each plant. 1 he soil was stony and loose, 
formed of a mixture of dccajed eutehra and the natural soil of the garden. '1 he 
plant grew very rapidly, and after three months' growth reached a height of 7 to 8 feet, 
each st.alk perfectly slr.aight, and measuring at the root fiom i to 3 inch in diameter. 
After four months’ growth tlie plants were cut down, all le.aves, branches, and seeds 
removed, exposed to the sun for three d.aji. and then steeped in water for five dajs; 
they were then removed stalk by stalk, and .all the flesh j or pulpy part removed by 
pressing with the finger and thumb. The outcoaie is as follows: from a IJen'jal 
6/g/io,oranarea of i,Goo square yards, fibre (the same as sample sent)can bo pro- 
duced weighing sGotli. When cultivated during the rains, the plant requires no 
attention whatever; but it must be grown vtri close together and net exposeil to 
high winds. The cost of removing the fleshy n,-itfcr from the fibre wH -amount to 
alKiut Ka per AigZ-n.’ , . / /.i 1 , 

The feuperintendent, KhSndcsh Experimental Farm, OomlMj, wio.e l«b. 

ruary 1S70I to the Collector of Kh&ndeslj : — „ .r , « 

directed in Government Resolat-on No. SjGj of fith Mav ft ('''rwa.ted 
under your endorsement No. 2154 of Jyth idem), 1 have the hon > ir .0 repair m ih- 
Malachra capitata. tSyn. rotuadifoha) a“ a fihre-prrvdccm? pl.aoC 

2. This species of mallow was introduced info Kbaede»h p-evumabl} a. a ’yt l 
date, although there seems to be no very trustworthy tnln’enti >11 on tf.e JU >gxt. !f 
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is known here by the name of ran bheitdce, and the cultivators are more or less fami- 
liar with the quality of its hbres, which they sometimes extract. ■ , • 

3. It is found only in good soil, and makes its appearance soon after the first ram. 
Its leaves much resemble those of the cotton plants in its young state, and on this 
account often grows along with that crop for a month or more before being dis- 
covered. ... . CL 11 

I have conducted many experiments in the utilisation of this waste fibre as well 
as in the cullivation of the plant as an ordinary crop. 1 find that the best fibre is pro- 
duced from green stems, andlheyare ready for cutting in the early Ithartf \arvcst, 
or in time to admit of a light roAi crop being sown afterwards, and that the crop 
does not exhaust the soil as in the case of snnn hemp. 

5. 'I'he habit of the plant is very peculiar : it throws up in the first place 3 st^ng 
central stem, several feet high, furnished with a few straggling lateral shoots. The 
best fibre is got from an abundance of radical shoots, which remain procumbent anci 
to a distance of 4 or 5 feet, where the ends become slightly bent upwards to admit ol 
the thorough ripening of the cluster, or head of capsules which contain the seeds of 
the plant. 

6. A bale of this fibre, along with seven other kinds, were forwarded to Govern- 
ment in accordance with the instructions contained in paragraph 8 ol the Resolution 
No, iSSi ol 7th July 1874. The whole was sent through the Secretary of State to the 
Dundee Chambei of Commerce, who merely recorded a general opinion on thewhole 
batch without dealing with the merits of any particular sample. 

7. Ttie ran hheudee fibre is easily extracted, as the bark contains comparatively 
little of the gummy substance so common to many others of the fibre-producing 
plants. 

S; Notwithstanding the large number of “ miscellaneous fibre” shown at the late 
Mnhiii Exhibition, two of tlie three prizes offered under this head were awarded to 
samples of ran 6/if«rfce. 

9. 1 have had a parcel of the fibre prepared, and await your orders regarding its 
despatch.'” 

T he above compilation of available information was first published by 
the writer in the Selections from the Records of the Government of India, 
in the Revenue and Agricultural Department (j 888-89), since which date 
no further particulars have been obtained. The fibre seems well worthy of 
careful investigation tst, as to whether it can be produced in Bombay at a 
price to' compete with Jute ; and svd, whether it can be as cheaply and 
economically utilised. 

Malabar Oil, 

The ambiguous term ‘Malabar Oil’ is applied to a mixture of the 
oil obtained from the livers of several kinds of fish frequenting the Malabar 
Coast of India and the neighbourhood of Karachi. The species chiefly 
used belong to the genera .lEtobatis, Carcharias, Clupea, Pristis, 
Rhynchobatus, Sllundia, Trygon, and Zygmaa, 

See the ju-ticle Fish in Vo!. III.. 363-397. 

Male Fern, See the article Ferns, Vol. III., 323.. 

MALCOLMIA, J 3 r. Gen. PL, 1 ., 77. 

[7.^6; Crucifers;. 

Malcoltnia africana, Br, ; and M. stiigosa, Bohs. / FI. Br. Ind., 

Vera. Khunseraia, pailhra, pachan, chindka, Pb. 

References.— ph. PL, 14; Afn'ray\ PL and Drugs Sitid, 50 ; 
SfesvnrJ., Account of a Journey in Hasdra and Khdgdn (Jour, Agri^» 
ijoet . Soc. ind,,^ A’//.) ,* Aitchi^an, Kept, Botany^ Com, : Lace, 

. , on the Vegetation of Quetta {in ins.s,'). 

Habitat.— -bmall, herbaceous weeds found in the hotter parts of North 
radia (Panj.ib, Sind, Jl.aluchistan. and Afghanistan), where, according to 
Stewart, the last mentioned species fin Hazara) is so abundant as to carpet 
the ground, and give it a heather-like purple hue. The first mentioned 
■species ascends from the Patijab plains to altitudes of 13.OL.0 feel above the 
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Fodder.— These, along with a few other equally abundant cruciferous 
plants (principally Lepidium Draba), are greedily eaten by goats and sheep, 
and in Quetta may have much to say to the superiority of the mutton rear- 
ed in that neighbourhood. M. Bunge}, Boiss., occurs in Pesh/n Valley 
(Luce). Of this species Aitchfson reports that in the Hari-rud Valley it is 
in so great abundance, on gravelly soil, as to give a bright colour to the 
country. Mr. Lace states that in Peshin it is an important fodder plant, 
and doubtless this is the case also in Afghanistan. 
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MALLOTUS, Lour.; Geti. Pi., 111., jip. 

A genus of trees or shrubs, comprising some 70 species, _ natives of the 
tropical areas of the Old World. Ihe arborescent forms yield soft, light, 
woods ol no great economic value. In India there are 45 species : 2 of these 
occur throughout the hotter parts of the continent; 9 in Madras; 5 along the 
foot of the Himalaya; 6 in Assam ; 15 in Burma; 4 in the Andaman islands; 

7 in Ceylon ; and 22 in the Malay Peninsula — Burma to Singapore. The fol- 
lowing are the more important species. 

[ /(fyj ; EuPHORBIACEiE. 

MallotUS albus, Mmll. Arg. ; FI. Br. Ind., V., ; Wighl, Ic., i. 

Syn. — M. TETRACOCcos, Kurs; Rotti.era ALBA and tetracocca, Roxh.; 
R. MAPpoiDES, / R. peltapa, Wight ; R. paniculata, Wall. 

Vern. — Marleya, Sylhet; Jogi mallata, Nepau; Numbong, Lepcha. 

References. — Roxh., PI. Ind., Ed, C.B.C.,j3i ; Brandis, For. PL, 
Kurs, For.Fl.Burm., Jl.,383 ; Beddome, For. Man ,,208 ,• Gamble, Man, 
Timh ., 36r ; Dale &Gibs., Bomb.FL, z3o : Bombay Gasetteer (Kdnara), 
XV.,Pt.I.,443. 

Habitat — A small, evergreen tree, found in Sikkim, Eastern Bengal, 
Assam, Chittagong, the Western Ghats, Mysore, and Ceylon. On the 
Himalaya it ascends to altitudes of 3,000 feet. 

Structure of the Wood. — Soft, white : weight 3ilb per cubic foot. 


M. muricatus, Muell. Arg.; FI. Br. hid., V., 437. 

Under the above name. Gamble, Kurz, and other writers on Indian Eco- 
nomic Products have described a tree which yields a grey, moderately hard 
timber. The Flora of British India (Pol, P., 4^6, 4^7, points out 
that the tree of Mysore and Travancore so designated is M. muricatus, 
Beddome: that of Ceylon M. Walkerse, Hook.f.; and the Andaman plant 
is M. andamanicus, Hooh.f., the Duk-vtouk, of the Burmese. 


M. nepalensis, Muell. Arg.; FI. Br. Ind., V., 428. 

Syn. — M, OREOPHILUS, Muell, Arg.; Caviblc, Man. Timb., 362. 

Vern, — Mumhimgior, Lepch^ Safed mallata, Nfpal,_ 

Habitat.— A small tree of the Central and Eastern Himalaya ; NepdJ, 
Sikkim, altitude 5,000 to 7,000 feet, Khdsia Hills 4,000 to 5,000 feet. 

Structure of the Wood.— White, soft j growth moderately fast, five rings 
to the inch of radius (Gamble), 

M. philippinensis, Muell. Arg.; FI. Br. Ind,, K, 442. 

The Monkey face Tree. 

Syn. — Rottlcha t;nctobia, Roxl.; R. aurantiaca. Hook. & Arn.; 

R. AFFINIS, R. MONTA.N’V and MOLI IS, Wall. ; Cnpton piniip- 
PEMSIS. Lamt. ; C. PVNCTATVS. Rela. ; C. coclinbus. Vahl. ; C. mo.nta- , 
NUSj Wtlld. ; C. DISTANS, Wall. ; C. CascaRILLOIDFS, Raueoch. ' 

Vern. — KamhilA, latniid. kamald, lamild, lameU, nUn, rutd, Lambhal; 
wu'.sanihci-ganda (powder), HiND. ; Rori (IxUIaruogoa) ; Di.eja sitidur, 
(Birbhum); Stnduri (OaKJILISg) ; Kamila, lunp, (i’fhur or Afsarx~,^{. 
Iron), kamald;;uTi (the dje powder) UamnUgundt, m ^o.i Riintala, 

sundrasyuntli^ bo^onio~f*ttna{t uhiya; S \ntal; 

jaggaru, Assam; Chinderpang, inachugan, OaRO; Antidursa, saf,d 

mallata, NEPAL; Ruroa, tutla, numhoengiar, LefCHA; JJoraibuTt, tin- 
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durpongi MiCHt; Koku, Gotin • Reoni, roll, kamela (Banda); Ruinia 
kamela, (Bijnouk) ; Rori (BondfLKhund) ; Sinduria, puroahung, 
N.-W. P. ; Rolini, OuDH j Riien, rticna, roll, ratini, reru, Kumaon ; Kaim~ 
bil, Kashmir; Kamela, kamal, kambal, kumila, reitti, reitn, rttlyd, Pb. ; 
<ftrii>«i(7i7/7(PFSHAWAR), PuSHTU; Rauni, rori, chamar gular, ningttr, 

, C. _P,; AViw (Melghat), Berars ; Skcndri,kapela, kamala. Bomb. ; Shen- 
dri, shhiditr, Kapilo, Gvz.', Kapli, kapila, kafnela-mivU [t pod 

'==poUen), Tam.; Kunkuvia, kapila, vassuitiagunda (powder), chendra- 
sinduri, Tel. ; Kurin, rangamdle, corunga-vianje,snrnakasari, kulichel- 
lu, ktinhuiia, Kan. ; Ponnngain (? Calophyllum inophyllum), Malay. ; 
Taw-lee~ctcng, ian-thie-deii, Burm. ; Tamlhadin, Shan ; Hamparan- 
delta. Sing.; Kapila, hampilla (the red mealy powder), rechanaka 
{Punnaga is incorrectly given in many books ns Sanskrit for this plant, — 
see Calophyllum inophyllum). Sans. ; Kinbil (a word derived from the 
Sanskrit and now restricted in India to this plant), Arab.; Kaniila, Pers. 

References.— Pl. Jnd., Ed. C.S.C., 737 ,■ Brandis, For. FI., 444 ; 
Kurs, For, FI. Burm., Jl., 3Sr ; Beddome, FI. Sylv., t. 2 Sq ,■ Gamble 
Man. 7 imb , 3bi ; Dala. ^ Gibs., Bomb, FI., 230 . Stesvart, Pb. PI., rp7/ 
Crah , Cat. Bomb. PI., 184 ; Mason, Burma and Us People, SJ 2, 5^3, 761 ,• 
Benlh., FI. Hongk., 307 ; Hooker, Him. your., /., 3/S ; Miguel, FI. Ind 
Bat. Suppl., 4S4 • Rheedc, Hort. Mal., K., t. 21,24; Filial, Flora Andkri- 
cn,36,86,gs,96,gS, to3, ish 168, tSs, iSc>, igo ; P/iarm. /nd., 202; British 
Pharm., 167 ; Moodeen Sheriff, Supp. Pharm. Ind., 170 ; U. C. Dull, 
Mat. Med. Hind., 232. 302 ; Dynwei, Mai. Med. W. Ind., 2nd Ed., 709; 
FtSek. & Hanb., Pharmacog., 872-376; V. S, Dispens., isth Ed., 828; 
w'’”/’ ^ Trim., Med. PI., IV., t. 236 ; Murray, PI. and Drugs, Sind, 34 ; 
Med. T op. Ajm., 142,. Iroinc, Mat. Med. Pat., 48 ; Buchanan, your- 
wy in^ouEh Mysore, Canara, &c , /., 1C8, 204, 21 1 ; II., SgS ; Baden 


3ot, 336 ; Foyle, III. Him. Bot , 32g ; McCann, Dyes and Tans, Beng.', 
18-20 j Buck, Dyes and Tans, N.-W. P., st ; Liotard, Dyes, 36-58, Sg, 
go, t25 ;Wardle Report on India Dyes,p. 5/ Dnrrah, Note on Cotton in 
Assam, 33 ; Aphn, Report on the Shan States, 1887-88; Prof. Hummel, 
iSpectnl Report in connection ssith Colonial and Indian Exhib.) ; Kern 
Reports, Sr, so ,• ATcw Off. Guide to the Mus. of Ee. Bot., Jig; For. Admn. 
Report Chutto-Nagpore, /SS5, Sg / Bomb. Gao ., XI., 25 1 X V., i., 7S ! Bamk, 
Fo-ester, Val. III., 24. 204 ; VoL IV., 230, 3lS, 

ki2<S • J J t . rnri r m * fy r X>rT i ^ ^ ^ ’ 


Ouddapak District, 200 -, Settlement Report of the Upper Godu-aery Dis- 
*2^^’ '‘xP <.Faipur Dist.), 76 ; {Chanda District), Ap. VI . ; 

^OJd Senes), IV., Pt. J., 2 to, 211 -, VI., PI. I.,2j-, VIII, 
*^74 ^S3* 3 qo, 391^ A/K., 2T, {Neyu Series\, w3 i 
I Set,, 20- Hoiligher^cr, Thirty-five years tn the East,, 33?, 

evergreen tree, found throughout Tropical India; 
along the foot of the Himalaya from Kashmir eastwards (ascending to 
ovCT Bengal and Burma, Singapore, and the Andaman 
Islands ; and from Sind southwards to Ceylon. Distributed to China, the 
Malay Islands, and Australia, • ■ > me 

THE KAMELA DYE. 

tn^rh^f^ Of the Dye and Medicine.— Much has been written regard- 
ing rte Kamela dye (or as it is known in Europe Kamala). This is the 
obtained as a glandular pubescence from the exterior 
ever^/™ P^'l'PP.“ensis. Even at the present day, how- 

naan dye Cannot be said to have obtained the position in Euro- 

pean commwee, which its merits deserv-e. In India it is sometimes knm..n 
(a word derived from the Sanskrit name for the 
g) , but, according to certain Arabian wT/ters, there were two kinds of 
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KtuhtK the red Indian and the biack or purple Abyssinian. It has now 
been ascertained that the darker coloured Kmhll is the African W<i>sor 
Warns drug" and dje, a substance obtained horn a Flemingia {see Vol, 
III., 400-403). The Indian Kin'H appears in fact, to have at one time 
been chiefly used as an adulterant for Wars, and as such it first found 
its way to Europe. '1 lie history of the black Kiuhil has been more carefuliv 
worked out than the red, though what is apparently the latter is mentioned 
in the Chakradaftn-snn^raha and in the Bhdvaprakdsa (A D. 1535), and 
hence ^yas probably known to the later Sanskrit medical writers. Profes- 
sor Wilson was of opinion that the Arabians of the eighth century studied 
Hindu medicine before that of the Greeks, and that Chakrapani Dalta's 
great work was translated into Arabic about A.D. 773. From that period 
the name Kinbtl probably dates Arabian writers of an earlier period ap- 
pear to allude exclusively to IFurSjihe synonym KuibU being given by com- 
mentators or translators. Thus Paulus Aegineta in the seventh century 
refers to Wars and Ibn Khurdadbah, who lived A.D. S69-885, states that 
from Yemen came stripe silks, ambergris, ivars, and gum. Khibil is some- 
times compared by the Arabian writers to saffion, hence in all probability 
die modern though inaccurate application of the vernacular name kesnr 
in some parts of India. This mistake was made by Brandis, Gamble, 
Bentley & Trimen, &c. In the tenth century,. Masundi wrote of Kui- 
hit as a sandy substance of a red hue. which w’as useful as an anthelmintic 
and in the treatment of cutaneous diseases In the thirteenth century, 
Kaz-wini referred to Wars as a plant sown in Yemen which resembled 
Sesam. Most writers from that datecarefulh distinguish IFnr' from Kinbtl, 
and speak of the former as a dye and medicine used exlernally to remose 
freckles and taken internally' to cure leprous eruptions. '1 bey' seem to 
have understood that the red Kinbil w'as an anthelmintic drug — a property 
not possessed by Wars. The Makhcan eb-Adviiya makes the same dis- 
tinction, but says the Kinbil is the pulp of a fruit obtained from a tree grow- 
ing on the mountains which has long stiff thorns. It is thus probable that 
M ir Muhammad Husain never saw either the tree or the fruits from which 
the Kamela powder is obtained. His description of the fruit and of the 
powder obtained from the interior (instead of from the outer surface) 
is curiously enough almost identical with that incorrectlv given by Liotard, 
McCann, and other popular modern writers on the dyes of India. Of 
Wars, Mir Muhammad remarks there is a black kind which comes from 
Ethiopia, called and a dull red kind known as Indian, the latter ^ 

yielding an inferior dye. He then adds that the seeds of the Wars plant ^ 
resemble those of mash (==Phaseolus Mungo var. radiata), a fact which 
recent investigation has confirmed, by the determination of Wars as the 
glandular pubescence from the pods ot a Flemiagia. 

The vernacular names used in India to denote the Kamela powder im- 
ply its colour, but they are the same names as are given to the disease 
jaundice. It is somewhat remarkable, however, that the 'earliest European 
writer who deals with Mallotus philippinensis should neither have heard of 
its dye, nor of its anthelmintic property. In 1684 Rheede (Hortus Indtcus 
M alabaricns') described and figured the plant, but he speaks of the lea^yes 
and fruits as being made, along with honey, into a cataplasm empmye m ihe 
treatment of itch and for application to the bites of snakes ana oiherytnom- 
ous animals. Similarly, the root, he adds, was made into a preparation 
found valuable in the treatment of contusions, since it possessed wey^operty 
of dissolving coagulated blood. He does not appear to have he^ of the 
powder, nor does he call the plant by a name in any way tra^Di to the 
names in modern use. He calls it FeaMega’a, but, as with ox urgh s 
Paonag, that name should in all probability be assigned to Caiop ylJum ino- 
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phyllum. Dr. Hove, an indefatigable traveller and botanfst, who visited 
Bombay in tySj.aiiudes to Kamila apparently, but under another incorrect 
name — ‘ Kissury ,^ — as being used to adulterate a permanent dye prepared 
from Biara Orellana by combining the dje from the seeds with that pre- 
pared from the roots and leaves. 

The reader will find (in the Selections from the Records of the Government 
of India, Revenue and Agricultural Department, 1888-89, pp. 53-58) an 
account of Hove’s dye, and perhaps the facts there given may be found inter- 
esting, because of their bearing on the subject of Kamila. Most writers 
speak of Buchanan as having been the first European writer who described 
Kamila dye. Ibe Diary of nis journey through Mysore, in which he gives 
particulars of the process then in use, is dated 1S07, but Roxburgh’s Coro- 
majidel Plants was published in 1798. In that work the subject is discuss- 
ed in great detail, and the genus Rottlera, by Roxburgh, founded in order 
to isolate from Croton the Kamila and one or two allied species. 'Ihe spe- 
cific name of tinctoria given by Roxburgh denotes its d%e property as be- 
ing then recognised, but in his Floia Indica he adds that “ the root is said 
to d te red also.” 

The properties of both the dye and medicine are, at the present day, ap- 
preciated by the people in every province of India It is mentioned in most 
of the Gazetteers and District Manuals. buC the following special authors 
may be consulted regarding the substance : — 

In Bengal, Roxburgh, Dull, Gamble, Liotard, McCann; in the 
North-Western Provinces, Brandis, Buck, Atkinson; in the p'anjah, 
Stewart, Baden-Powell ; in Bombay and Sind, Birdwood, Murray, 
Dymock, Lisboa ; in Madras, Elliot, Moodeen Sheriff, Bidie, Drury; 
and in Burma, Mason, Kurz, &c. 

The statement, made originally by Roxburgh, that the roots afford a 
red dye, has been confirmed by Schlich and by Kurz. All other writers, 
w'ho allude to this subject, appear to have been compiling from Roxburgh, 
SO that It \vouId seem that the dye property of the roots is not generally 
Known, or has, within the present century, been lost sight of, through the 
introduction of cheaper and more convenient dyes. A similar disappear- 
ance of knowledge has been incidentally alluded to above in connection 
w'lth Bixa Orellana— a permanent dye having, according to Dr. Hove, 
been prepared in Bombay in 1787, through combination of the colour from 
the seeds with that prepared from the roots and leaves. Kamila, he tells 
us. was employed to adulterate that permanent d>e preparation from Bixa. 
But even at the present day certain writers speak of Kamila as used to adul- 
terate arnatto. It is thus probable that this practice was the outcome of the 
fact that the introduction of arnatto displac^ Kamila, thelatter being conti- 
nued as an adulterant only. Though much inferior to Kamila in many 
respects, arnatto is a simpler and cheaper dje, eminently suited for temporary 
tinctorial purpose, such as the Abir of the Holi festival. The inference is 
thus probably admissible that An/zieVa was the dj-e which Buchanan (Statis- 
tical Account of Dindjpur] informs us was displaced by the then recently 
mtroduced arnatto in the province of Behar. So far as the writer can 
discover, howwer, the dye property of Kamila was at least not generallv- 
knoww m India inuch more than 200 years ago, and it seems highly pro- 
bable that its medicinal virtues were not fully appreciated until a consider- 
ably later date. It is at least significant that painstaking investigators 
Roxt’^rgh, Honigberger, and O’Shaughnessy 

turtt beginning and 

during the first half, of the present century) that Kamila was deemed by 

the people of India their most effectual anthelmintic drug. Ainslie dow 
not so much as mention the plant by name, and Elliot and Roxburgh de^ 
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with it only as n tljc; the former autiior informs us that with the Telegu- 
speaking' people it was in his time known as wild-arnatto {Kondu or Karu- 
jdfdtttrn). Throughout India there is a singular tendency to give to the 
dyt the vernacular names for the disease jaundice (i.e., Kdpila, Kamila, 
KavKlit, Khanialai, (fc., tr* c.), a comparison doubtless suggested from the 
resemblance of the dye to the jaundice skin. But a comparative name, 
such as the above, stands every chance of being of modern origin, the 
more so since four or five other silk dyes arc nearly always confused with 
the Ktimi'la of more precise modern writers. Of these may be mentioned, 
Calophyllum inophylliim, Crocus sativus, Mesua ferrea, Ochrocarpus longi- 
folius. The first is apparenti} the true Pan ndgaol Sanskrit writers, though 
Roxburgh gave that synonym to Mallotus ; so also the Crocus is the true 
Kctar, though th.at name is sometimes given to Kamcla. While such con- 
fusions exist, we have the assurance of UdoyChand Dutt tVsi ihc Kampilln 
and Rerhanaka of the more recent Sanskrit medical writers was Mallotus 
pWlippincnsis, and since it was by them recommended as an anthelmintic. 
It seems probable that his determination is correct, and consequently that 
the knowledge of this drug may have migrated from India to the Arabian 
and Persian physicians, and returned again w'hen an import trade was 
established in the’ Ethiopian, Arabian, and Abyssinian drugs with w’hich it 
became confused by modem writers. FlUcklger & Hanbury {Pharma- 
cographta), Bentley & Trimen {Medtrnl Plants), several other au- 
thors state that Mallotus philippinensis is a native of Abyssinia, Southern 
Arabia, and India. This is probably a mistake, the genus Mallotus bejng 
sparsely distributed to Africa. There are, however, three or four Abyssinian 
species and several members .of allied genera, some of wdiich appear to' 
possess the medicinal properties of the Kamela. At one time, for example, 
considerable interest was taken in Cortex muscncc, the bark of Croton 
raacrostachys, A. Rich. {Rottlera Schimperi, Hochst), a tree met with in 
Abyssinia, which, by the natives of that country, is held in esteem as an an- 
thelmintic. The frequent reference, by the older writers, to Abyssinian 
Kinbtl, leaves it probable that we shall yet discover that an African or 
Abyssinian species of Mallotus may actually have produced the drug in 
question, though modern writers assume that the Abyssinian supply must 
have been drawn from India. If this suggestion proves correct, the Indian 
knowledge in Kainela may have been the result of an Abyssinian import- 
ed drug being recognised as identical with an indigenous substance not 
previously utilized. 

The earliest mention of the anthelmintic drug Kamela by European 
writers on Indian Economics appears to be the brief allusion to it in Royle’s 
Illustrations of Himdlayan published in 1839 (p. 329), but it is 

notew'orthy that he does not give it the name Kamela, nor any form of that 
word. This is follow'ed, however (in point of date), by Irvine {Materia 
Medica of Patna), who gives an account of Rottlera tinctoria which he calls 
Kupila. Heremarks: " The dust from the capsule of the fruit is used to dye 
silk yellow : considered as of a w-arm nature and given internally as an 
anthelmintic. Dose gr. ii to gr. v. Price per lb. R0.3-0.” In another 
page he describes Daphne Mezereon as Kamela and says “ the seeds im- 
ported from Kabul are used as an ii ritant.” He again reverts to Mezereum, 
but calls It Mavteera {see Diet. Econ. Prod., Vol. Ill , 25)- ^ 

Hanbury {Pharmacographia,' 572) followed by Dymock (Mat. Med. IVesi 
Indta, 2nd Ed , 7og) and several other writers appear to be in error when 
they state that this drug is mentioned by Roxburgh and by Ainslie, but 
they are probably correct in assigning to Surgeon Mackinnon of Bengal 
the honour of having first (in 1858) sent it to Europe. Shortly after that dale 
it was placed in the British and Indian Pharmacopceias, but it cannot be 
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said to have since made the same progress in Europe that it has done in 
India. 

Statistics and Prices of Kamela. — With so extensive an amount of 
accessible literature as exists on the subject of Kamila, it does not seem 
necessary that detailed information should, in this work, be given for each 
province. The tree is wild and apparently nowhere cultivated ; the powder 
is obtainable in any local bazar and within easy reach of the chief seaports. 
If a demand were to arise, the supply might be almost indefinitely increased, 
without, for many years to come, necessitatingcultivation. Though statistics 
cannot be given of the present Indian consumption or of the export, the 
writer, from personal knowledge of India, feels that he is within the mark 
when he affirms that considerably less than half the amount produced is at 
present utilised. It is quite customary to find, in the subtropical forests, 
miles of country, w'ith here and there trees each bearing a mass of over-ripe 
powdery capsules, the Kamila from which is simply being allowed to 
run to waste. Many writers allude to the extent of the local trade. Thus, 
for example, Mr. Atkinson informs us that 2,000 maunds are annually 
exported from Kumaon. The known extensive use of Kamila as a silk 
dye is, however, a better criterion of the magnitude of the trade than the 
published statistics of any one district or province, since particulars of a 
limited number of districts only have been published, and the demand is 
for local rather than foreign markets. 

The powder seems to vary greatly in price in the various districts of 
India : Dr, Dymock says that in Bombay it sells for Rii per maund of 
Lisboa remarks : “ If the berries be plucked too early, this dust 
{Kamila) is mixed with another sort, of a greenish tint, which destroys the 
value of the article, and if not plucked at the right time, the dust will all 
disappear, being blown aw'ay by the w ind, leaving the berries of a green- 
ish-brown colour, and of no value. The article Kamila finds a ready mar- 
ket, and is now worth one shilling and six pence a pound.” Buck says 
that in the bazdrs of the North-Western Provinces the Kamila powder seifs 
at R22 _per cwt. The price in Bengal will be found, in the passage below, 
describing the process of dyeing which is pursued in the Lower Provinces. 
Regarding Nundydrug Division, Mysore, it is stated that one-eighth of the 
quantity produced is used locally, and that the average annual production is 
a little over 2 tons, and the average price R6 to R7 per maund. 

Chemistry of Kamela . — Kamila powder was first examined by the 
late Professor Anderson of Glasgow' University, and subsequently E. Q. 
Leube, Junior. The opinions originally published by these (ffiemists have 
been reproduced in all -subsequent medical works which have appeared 
in Europe, America, and India, without apparently any additional in- 
formation being brought to light. The powder is said to be aromatic ; is 
but slowly wetted by water and yields but iitttle colour even to boiling 
water, colouring it pale yellow. In the presence of alkaline carbonates and 
caustic alkalies, especially the latter, it forms deep red solutions. The ex- 
tract prepared with soda imparts to silk a fine and durable fiery-orange 
colour, w'lthout further addition or the use of mordants : with cotton, on the 
other hand, it does not produce a good colour. The natural dye stuff con- 
tains 3*49 per cent, water, 78'ig resinous colouring-matters, 7-34 albu- 
minous substances, 7‘i4 cellulose, and 3'84 ash, besides small quantities of 
volatile oil and a volatile colouring matter. The liquid distilled from the 
alcoholic extract has a yellow colour, and the odour of the original sub- 
stance. The concentrated etherial extract of the colouring matter deposits 
a yellow crystalline substance called Rattlerin. The extract, prepared 
with boiling alcohol, deposits, on cooling, non-crystalline flecks of a sub- 
stance having the composition of C-o O^. It may be obtained nearly 
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colourless, by repealed solution and separation ; it is sparingly soluble in 
etlier and in cold alcohol, insoluble in n-ater; not prccipita'ted bv lead 
or silver salts. The alcoholic solution sep.aiated from these flecks leaves 
a dark-red resin, Cj,, Hj, Oy, soluble in all proportions in alcohol and ether, 
insoluble in water, melting at ioo°, and forming with acetate of !c,id, a 
deep orange-coloured precipitate of variable composition {Aucierson, ai 
given in Wntfs, Oiemistry), 

The authors of the Pharmacographia slate, that so faras their experi* 
menls go, they have been able toconfinn Anderson’s results. They found 
that the resin was also soluble in glacial acetic acid or in bisulphide of 
carbon, but not in petroleum ether. The chemistry of the action of A'rt wci i 
as a purgativeand anthelmintic does not appear to have been established: 
Anderson does not affirm tliat h\s Rotthriu \b the active principle of the 
drug. 

Process of Dyeing vvith Kamela. — The brief account of the chemistry 
of this substance given above, expresses ibc rationale of its use as a dje. 
The ripe fruits are collected by the people, placed in a cloth or sac, and 
beaten until the glandular PUncscENCE is removed from theevttrior of the 
fruits. The powder thus obtained Is then sifted to free it from the 
and broken pieces, and in this condition it is read}' for the markeb The 
following account from Roxburgh’s Coromandel Planl.s ma\ be given in 
its original form. It conveys very nearly nil we know on the subject, and 
has a historic interest as being the first account of the substance, _ 

"The red powder, which covers the capsules, is a noted dyeing rlnit,. 
especially among the Moors, .and constitutes a considcT.-iliie hrnned ot 
commerce from the mountainous parts of the Circars. ft is chiefly pur- 
chased by the merchants trading to H}dcrnbnd and other interior parts o! 
the Peninsula, 
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Sir E. C. Buck (i)yes and Tans of the North-Western Provinces, 31) 
says, “ The dye obtained from the fruits is used in' dyeing silk and wool, 
giving a rich flame colour of great beauty and permanence. It does not 
require a mordant, all that is necessary being to mix it with water contain- 
ing about half its weight of carbonate of soda. The dye was very favour- 
ably reported on by the jurors of the Madras Exhibition as being especi- 
ally valuable for siltc. The bark of the tree is used in tanning leather. It 
is imported into these provinces from the Sub-Himalayan forests and Cal- 
cutta, and sells in the bazar at R22 per cwt. When used it is simply 
pounded and dissolved in water” Colonel Beddome {FI. S\lv., t. sSp) 
nrites, “ The red mealy pow der of the capsules is a valuable product and 
might be a source of considerable revenue in manj' of our forest districts ; 
it is used as an orange dye principally for silk. The ripe capsules are 
gathered in March and rubbed together or shaken in bags till the farina 
separates. It is known as Kapli or Kamela powder.” “ The powder is 
much adulterated in our bazdrs, but some collected carefully by the Forest 
Department realised a high price in the English markets.” McCann gives 
(Dyesand Tans of Bengal, t8) the facts communicated, regarding the dye, 
to the Economic Museum by^the various district officers of Bengal. The tree 
blossoms, he says, in the end of the autumn and the fruits ripen in January 
and February. From Bfrbhum the following report was received : — “For- 
merly Kamaldguti trees grew in abundance in Bhandibdn and tip adjacent 
villages, where the weavers were in the habit of paying a certain rent for 
them, but now they are not taken care of, and the weavers have given up 
dyeing tasar and silk.” It would thus appear to have once upon a time 
been in a state of semi-cultivation in Bfrbhum. In Pur! we are told by 
McCann the cost of collection of the powder is about R3 per maund, but in 
a table the selling price in six districts is shown as varying from R7 to 
R40 per maund. McCann then states, “ the powder is only very sparingly 
soluble in either hot or cold water, but is completely dissolved in alkaline 
liquids, forming a dark red solution. The resinous yellow colouring matter 
may be separated from this red solution either by neutralising with an acid, 
or else by mere exposure to the air. In Bengal the red powder is dissolved 
by the addition of a solution of various alkaline ashes obtained by burning 
plants, and the development of the yellow colouring principle is in no case 
brought about by the addition of acids, but merely by allowing the cloth 
steeped in the red liquid to dry by exposure to the air. It is said not to 
require a mordant, but frequently alum is added for that purpose. The 
colour is sometimes heightened by the addition of turmeric ” 

Substitutes. — Atkinson (/ft Jua'fnyaM Districts, 776) says the substan- 
ces chiefl3' used to adulterate the powder are thd pounded bark of Casearia 
tomentosa (the chtla of Garhwal) and a powder prepared from the red fruits 
of the banyan tree tFicusbengalensis). On the other hand, he adds, Kamela 
powder is itself used to adulterate annatto dj’e. In some disti lets Kamela 
IS always used in combination with annatto, the one being supposed to 
strengthen the colour of the other. Wardle, in his recent Report on the 
Dj’es of India, remarks that the colours produced by Kamela are fast ; it 
promises to be a very valuable dye-ware. (See Mr, Wardle’s statement 
regarding the superiority of kamela over that of soars as a silk dj’e in 
Vol. III., 402, of this work.) 

Tan.— The fact that the bark is used as a tan has been incidentally 
mentioned above. This is referred to by Atkinson {Himalayan Dis- 
tricts, I.C.). Buck {Dyes and Tans, North-Western Provinces, l.c.), by Kurz 
(Forest Flora -Burma, I c.) and others. Professor Hummel of Leeds 
was, however, furnished with a sample from the Colonial and Indian Exhi- 
bition, and in his report on the same states that the bark was but a poor 

M. 76 


TAN. 

Barfii 

76 


22 


Dictionary of the Economic 


MALLOTUS 

hilippinensis. 


Kamela as a Medicine, 


OIL. 

Seeds. 

78 

MEDICINE. 

Knmela. 

79 


Plant. 

80 


OIL 

81 

Leaves. 

82 

Fruit. 

83 

Bark. 

84 


tanning material, possessing only6’5 per cent, of tannic acid which imparts 
a deep reddish colour. 

Oil. — The SEEDS yield a bland oil which many writers recommend as 
worth}' of investigation. It has not apparently been chemically examined, 
but it is used medicinally by the people of India._ 

Medicine. — From the brief histone account given above, it will be seen 
that the early Arabian writers on Kinbil spoke of it as being applied 
externally in certain skin affections, or as being taken internally to 
cure leprous eruptions. The distinction into wars and kamela, the latter 
being defined as an anthelmintic, was not made by the Arabs until about 
the tenth century. In the seventeenth century, Rheede, the first European 
writer who in India described the drug, was apparently ignorant of any 
special merit possessed by the powder, but spoke of the plant as being 
employed in the preparation of a cataplasm which was found useful for 
external application. It was not, indeed, until well into the nineteenth 
century that the merits of the KamSla powder were recognised. 

From about i 7 .' 5 oto 1840 might be described as a period of earnest in- 
vestigation into, and record of, the vegetable resources of India. In the field 
of research Jones, Roxburgh, Ainslie, Buchanan, Elliot, Honigberger, 
O’Shaughnessy, &c, worked and published their results.^ No mention is, 
however, made by any of these authors of the anthelmintic property of 
Kam6la powder, though they were all apparently familiar with the dye 
which it yielded. But, from the close of the period named, writers from 
every province, indeed almost from every district, speak of the anthelrnin- 
tic property of the drug, as if this knowledge had been a matter of ancient 
history. It is impossible to believe that all the distinguished authors 
tioned could have overlooked so important a subject, but it is equally diffi- 
cult to credit so sudden an evolution on the part of the people of India. It 
seems much more likely that modern authors have compiled from one to two 
sources and that the anthelmintic drug, even at the present day, is niore 
known to Government apothecaries than to the rural populations of India. 
The Rev. A, Campbell, who for many years has patiently devoted himself 
to the study of the Santals and made an admirable collection of all the 
plants, wild and cultivated, which are found in their countn^, says of 
Mallotus philippinensis ; — The fruit yields a red powder which is used as 
a dve and medicine, as also the bark. From the seeds a medicinal oil is 
prepared ” Honigberger mentions the plant as used in “anorexia, fever, 
giddiness, hemiplegia, hepatic and thoracic pains, ’ but m^es no 
of the specific property of the powder— the property which alone is dealt 
with by modern writers. I ndeed, the use of the leaves, fruit, ^d bark in 
the preparation of external applications, such as those described by Rheede, 
seeS have disappeared from modern Indian works i s place being taken 
bv the undoubtedly more important property of an anthelmintic. Apparent- 
ly however, in Europe and America, Kamila has gamed some reputation as 
an SteS application in the treatment of itch, and the advocates of this 
use of the drug generally urge that it is e.xtensively so employed India. 
The writer can^find no record of this being the case. Dr. 

Medica, Western India), for example, contents Jv) and 

review of the drug (mostly compiled from ',’xcept 

says practically nothing of its special applications in . Medicines 

that it is viewed as an anthelmintic. Waring in ^is ^ describes 
gives the chief facts regarding its value as an anthelmint , , 

the methods of usage:— “ In medicine, tlm It has 

attained considerable repute as a remedy for Tmma ‘»P^ ' 
little or no effect on other forms of intestinal worms. 1 ne medi- 

is from 2 to 3 drachms .in honey, or a little aromatic water, no other medi- 
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cine being necessary before or after. In the above doses it acts freely on 
the bowels, causing, in many instances, considerable nausea and griping, 
though not generally more than is caused by other remedies of the same 
class j the worm is generally expelled in a lifeless state in the third or fourth 
stool. Should the first trial not prove successful, it may be repeated after 
the interval of a week, but should this be a failure also, it will be useless to 
continue its use further ; other remedies may then be tried.” Garrod found 
" its active purgative properties at times rather objectionable” (Mat. Med., 
313). In most European and American works it is stated that the powder 
has been long used in India in the treatment of tape-worm. From what 
has been said it_ will be observed that the writer does not think the litera- 
ture of the subject fully bears this out, and, indeed, with a large section of 
the people of India (the higher caste, vegetarian, Hindus) a drug which 
has its specific action on tape-worm was not likely to have been in much 
demand. The United States Dispensatory assigns to the resin extracted 
Ijy ether, the active properties of the drug. Royle seems to have thought 
its action was mechanical, resembling that of cow itch (Mucuna pniriens). 
This opinion appears to have depended upon the microscopic structure of 
the grains. Their peculiarities have been thus described by Fluckiger & 
Hanbury: — ^*_‘The granules of Kamala are irregular spherical glands, 50 
to 60 mkm. in diameter ; they have a wavy surface, are' somewhat flat- 
tened or depressed on one side, and enclose within their_delicate yellowish 
membrane a structureless yellow mass in which are imbedded numerous, 
simple, club-shaped cells containing a homogeneous, transparent, red sub- 
stance. These cells are grouped in a radiate manner around the centre 
of the flattened side, so that on the side next the observer, 10 to 30 of 
them may easily be counted, while the entire gland may contain 40 
to 60. ” 


Special Opinions.— § ” There can be no doubt that it is Kamela that 
has been generally employed in all Government Hospitals as it is supplied 
from the Saharanpore Botanical Gardens, and the Mallotus philippinen- 
sis is so common everywhere in the neighbouring Himilayan hills that 
there would be no object in adulterating it- or substituting anything for 
it. There can be no doubt as to its efficacy as a purgative and anthel- 
mintic in tmnia” (fingnde i'rtrgroM G.A Watson, Allahabad). “Purgative 
and anthelmintic in doses of half drachm to one drachm” (Assistant Surgeon 
Shtb Chunder Bhuttacharji, Chanda, Central Provinces). “I have often 
found a two-drachm dose of Kamela to be an efficient medicine in expel- 
ling tenia, and it is not so nauseous to the taste as the extract of male- 
fern (Surgeon-Major H. W. E. Catham, M.D., M.R.C.P., Lon , Bom- 
bay Army, Ahmednagar). “ Warns when applied externally, either mixed 
with water or oil, has a protective- influence on the skin against dry and 
cold winds’ (Surgeon-Major Jayahar, Mushat). "A commonly used 
anthelmintic. Uncertain in adults. Is also laxative” (Assistant Sztrgeon 
A ehal Stag , Saharanptir). "Kamela powder is an efficacious anthelmin- 
tic, and Its ethcacy js increased when given along with purgatives in doses 
of from to 5ii” (Assistant Surgeon Ram Chunder Gupte, Banki- 
pore). Powder is anthelmintic, vermifuge, and cathartic, dose ; exter- 
nally used m scabies \Bolly Chand Sen, Teacher of Medicine). “ Used 
P-'’’ Umballa, Panjdb, as an anthelmintic. Can be 
obtained in the bpdrs here” (Brigade Surgeon R. Bateson. I.M.D., Um- 
bada Ciiy). “Ointment made of the powder (5! to si) is used for sld n 
diseases (Swgeon Annnd Chunder Muhherji, Noakhally). “Anthel- 
mintic purgative; doses to used in tape-worm ” (F.Vsf S 
Hospital Assistant Choonna Lai, City Branch Dispensary, fnbbulpore) 
Is not to be compared with either santonin or male-fern ” (StirgeL-MajPr 
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E. Sanders, Chittas^Oiig). “ A very inferior antllelnlirltic, not to be com- 
pared to santonin ’* (Smg’on G. Price, Shahabad). 

Structure of the Wood. — Smooth, grey to light red, hard, close-grained, 
no heartWood. Annual rings indistinct. Pores small, uniformly distributed, 
scanty, often sub-divided. Faint indications of transverse bars. Weight 
4Sn) per cubic foot. The wood warps and shrinks and is not used except 
as fuel. 

Mallotus Roxburgfhianus, Mtiell. Arg. ; FI. Br. Ind., V., 428. 

Syn.— R ottlcra PHtrATA, Rovb. Wight, Ic., t. 1873. 

— Kavili mallatn, phnsri mallata, Nepal; Ntnt piUeli, Beng.: 
SirgAllum, Ass\m. 

References.— FI. Ind., Ed. C.B.C., 787 ; Kurs, For. FI. Bunn., 
II., 383 ; Gamble, Man. Tinih., 36 i. 

Habitat. — A small evergreen tree or shrub found in the Sikkim Hima- 
laya, in Sylhet and Assam, in the Khasia Hills, Chittagong and the Mar- 
taban, ascending to 2,000 feet. 

Structure of the Wood. — White, moderately hard, close-grained. Weight 
46ib per cubic foot. 

MALT LIQUORS. 

Malt Liquors . — Under this head it is designed to give as concise an 
account as possible of the progress which the brewing of Malt Liquors — 
such as Ale, Beer, and Porter — has made in India and also to refer briefly 
to the indigenous processes by which exhilarating or intoxicating malt be- 
verages are prepared by the people of this country. It may be explained 
that the portion of the article on the ancient history of the art of brewing, 
as here given, has been mainly taken from the pages of the Encyclopcedia 
Britanmca, and the Indian facts (on European Breweries) from a paper 
published by Mr. H. Whymper on ‘ Brewing in India ’ which appeared in 
A. Boake Co.’s Diary for the Breviing Room. 

Early Historic Facts Regarding Malt Liquors. 

All countries, whether civilised or savage, have, in every age, pre- 
pared an intoxicating drink of some kind. The art was known and 
practised by the Egyptians many hundreds of years before the Christian 
Era, and afterwards by the Greeks, Romans, and ancient Gauls. In the 
second book of Herodotus, written about 450 B C., we are told that the 
Eg3’ptians, being without wine, made wine from corn. Pliny also informs 
us that they made wine from corn, and gave it the name Z^'thum. 
Hellanicus, speaking of the introduction of wine at Pljnthium, a city of 
Egypt, states ; “ Hence the Egyptians are thought to derive their love and 
use of this liquor, which they thought so necessary for human bodies, that 
they invented a wine made from barley.” The Greeks obtained their 
knowledge of artificial fermentation from the Egyptians, at a very early 
period. We find it mentioned, for example, in the writings of Archilochus, 
the Parian poet and satirist, who flourished about 700 B.C., that the Greeks 
were already acquainted with the art. Again, we learn from /Eschylus 
(470 B.C.), from Sophocles (420 B.C,), and Theophrastus (300 B.C.), 
that the Greeks employed barley wine or beer (their Zjthos) in daily life 
as well as at festive meetings. There is, in fact, little doubt that the 
discovery of beer and of its use as an exhilarating drink was nearly as 
early as that of wine. Xenophon, in his account of the retreat of the 
ten thousand, written 400 years B C., mentions that the inhabitants of 
Armenia used a fermented drink made from barley. Diodorus Siculus 
states that the Galatians prepared a fermented beverage from barley, 
which they called Zythos, like the Egyptians, In the time of Tacitus 
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(whose treatise on the manners and customs of the Germans was written in 
the first' century of the Christian Era) beer was their usual beverage, and 
fiom his description, imperfect as it is, there can be no doubt that they un- 
. derstood the method of converting barley into malt. Pliny mentions its use 
in Spain under the name of Celia and Ceiia, and in Gaul under that of 
Cerevisia or Cervisia. He says ; — “ The people of Spain in particular brew 
this liquor so well that it will keep good a long time. So exquisite is the 
cunning of mankind in gratifying their viciciis appetites, that they have 
thus invented tC method to make water itself produce intoxication.” 

The Cervisia of Pliny evidently takes its name from Ceres, the Goddess 
of corn. Plautus calls it Cc calls liquor, that is, liquor used at the solemn 
festival of that goddess. Beer and vinegar were the ordinary beverages of 
the soldiers under Julius Caesar. From them the Britons are supposed to 
have learnt the art of brewing. Beer being so suitable to the climate of 
Britain, and so easily made bj^ an agricultural people with plenty of corn, it 
was gladly welcomed and soon became the favourite beverage. After the 
departure of the Romans from Britain, the Saxons subdued the natives and 
learned from them the art of brewing. 

Malt LiauoRS or Aboriginal Races. 

Dr. H, Mann tells us that the Kaffre races of South Africa have made 
for ages, and still make, a fermented drink like beer from the seed of the 
millet iSorghum vulgare), which is subjected to a process of malting in all 
essential particulars identical with our own. The natives of Nubia, 
Abyssinia, and other parts of Africa, also make an intoxicating drink of 
- great power, called bousa, from the flour of the tef (Poa abyssinica) and 
from the durrha or millet, much esteemed bj' the natives, and preferred 
by many to palm or date wine, the common intoxicating drink in tropi- 
cal countries. According to Mungo Park, the natives of Africa also 
make a beverage from the seed of the spiked or eared soft grass (Pennise- 
tum typhoideum). The Russian drink kivass or quass, a thick sour be- 
verage, not unlike bousa, is made of barley and rye flour, mixed with 
water and fermented. Formerly, the spruce-fir, birch, maple, and ash 
trees were tapped, and their juice used for beer-making in England, the 
first two, indeed, up to the last fifty years. Koumiss, the drink of the 
Tartar race, is fermented mares’ milk. The Chinese malt beverage, sam- 
shee, is made from rice, and a similar liquor is prepared in Japan also 
from rice, known as sake, which is almost identical uiththe Zu, rice beer, of 
the Angami Nagas {Cortf. with Vol. //, 266) and the pachtoai of India 
generally. The Kakhyans prepare their shorii from rice. The Lepchas, 
Lushais, as well as the Nagas, make a rice beer in which apparently the 
fermenting agent is spontaneously generated. The hill men of the Simla 
neighbourhood expose rice or maize uater, flaioured with some bitter 
principle and spices till fermentation sets in. The Burman congee is a 
beer which the Khyens and Karens also use. In fact, throughout India 
a crude beer (padiivni) is prepared and was probably known from an- 
cient times {Cniif. With the account of Soma, Vol, III., 246-251). The 
process of manufacture is of the most primitive kind. " The ingredients are 
generally some fermentable substance such as malt from millet {paisht), 
from rice, barley, wheat, &c , or from Ihe fruits or flouers of certain 
plants, particularly Mahud, Bassia latifolia {see Vol I., 406-41 5) •, Eugenia 
Jambolana (see Vol. III., 266}-, Melia Aradiradita— the Nirrt tree (see 
p. 211.') ; from dales, raisins, or other less important substances (see 
the article Yeast, Vol 11,25^-260). But by far the most prevalent Indian 
beverage is tni'f or toddy made from palm juice, wijw or sugar-cane,— see 
Borassus, Caryota, Cocos, Melia, Phoenix, also the article Narcotics’, &c. 

o' M. 89 


MALT' 

Liquors. 


HISTORY- 





26 


Dictionary of the Economic 


MALT 

Liquors. 

HISTORY. 


Histoiy of Brewing 


Most of the Indian beverages are flavoured with drugs, often highly per» 
nicious, and they are fermented by various substances {see Vol. II., 
2Sg-26o). Harmless spices are also trequently added to flavour the liquor, 
or, as in the case of the Zu beer of the Nagas and the Marvid of Sikkim, 
a warm infusion from grain is consumed before fermentation has been es- 
tablished (Fo/. 11 ., 260). In the majority of cases the infusion is exposed 
in a warm place, for spontaneous fermentation ; but the use of a special 
ferment, such as the common yeast of brewers and that too preserved in 
cakes {see Vol. 11 ., 2 5'^ -260, also Vinegar, Vol.J., ^'2-77), is not unknown. 


History or European Brewing in India. 


The history of the manufacture of malt liquors in India, is, to some 
extent, the history of a series of unsuccessful efforts at establishing an 
exotic industry, in a country then unfavourably placed for its prosperity as 
a remunerative enterprise It is only nothin recent years, as a consequence 
of the growth of large European communities and the existence of army 
contracts, given out by Government to the Indian brewers, that the indus- 
try has at last been able to firmly establish itself in this country. 

The pioneer brewer in India appears, says Mr. Whymper, to have 
been a Mr, Henry Bohle, who commenced business at Meerut and 
Mussoorie in 1825. His attempts were, however, very disappointing, and 
in 1852 his business passed into the hands of his partner, Mr. John 
Mackinnon, the founder of the firm of that name now in Mussoorie. It 
was not, however, till about the year 1870 that success dawned upon the en- 
terprise. In the meantime, betw’cen the years 1850 and i860, several small 
breweries were opened in hill stations, _ most of which operated but for a 
short time and then failed. In fact, it may be said that one only, of the 
early breweries of Northern India has survived. It ryas started at Kus- 
sowfie by Captain Sevan, who, in 1854, finding it a fruitless enterprise, dis- 
posed of his interest to Mr. Dyer. The concern theraafter passed into the 
hands of a Company, and subsequently was bought by Mr. Meakin, who 
still retains an interest in it and has made it a success. 


In i860, a brewery on a more pretentious scale was started by Messrs. 
Conill & Hay in Simla. The lines on which it proposed to work m.ay be 
said to have foreshadow'cd its failure. Even the bricks, which were em- 
ployed in the construction of the buildings, were imported from England 
at .an enormous cost. Expenditure on other branches of the concern were 
equally reckless, and the business closed and finally passed info the Imnds 
of Mr. Meakin, Balfour {Cydopadia of Indio) sajs that in Southern 
India Captain Ouchlerlony initiated the industry .about 1850. He f.iiled, 
and was followed by Mr. Honeywell, who may be said toh.aic carried on 
the business ever since. A curious experiment, Mr Whymper telK us, 
was made at Bangalore not long after, vis ,xo manufacinre beer .from 
imported concentrated wort, but it is probably needless to add that this 
venture also proved a failure. It would be beside the purpose of the 
present .article to refer to the establishment of each and evc'-j brewery 
in India. Suffice it to sa> that there .are now 25 breweries at worn, of 
which 20 have been cstabfislied since 1870, and ofthc^e J2 h.atf ‘pr.mg 
into existence within thcpnsl ten \cnrs (1879-S9J. Tins m ly he 

still further excrnpHnetl b\ the /ipures of outturn* Jn 
breucries ntre xvorkmg' nnd these proJi)Ct.d .^,448,72 1 Ions uhtrh 
the Con'.mKsnrint Dcpirlmcnts pun d 

succct-ciing eight NfnrS' (1882-89) the n nrd t pur- 

: teadtK iiris!» in the n- 

in India nnd 317*7^,^95 gn'inn*- pu'Ch.vtd b> Ir toe 
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previous year the Government purchases of Indian beer amounted to 
4)628,175 gallons. 

Of the 25 breweries at work during 1889 the following were the more 
important : — 

The Murree Brewery Co., Limited, at Murree (1,148,949 gallons), 
at Rdwalpindi, 205,632 gallons, at Ootacamund (336,558 gallons), at Ban- 
galore (267,408 gallons], with smaller concerns at Quetta and Ceylon: 
Meakin & Co. at Poona (501,816 gallons), at Kasauli (450,000 gallons), 
with smaller breweries at Chakrata, Darjiling, Dalhousie, and Ranikhet. 
Dyer & Co. at Lucknow (340,038 gallons), at Mandalay (232,804 gallons), 
at Solon (133,272 gallons); Mackinnon & Co. at Mussoorie (i83.S9t 
gallons); also the Crown Brewery Co. carrying on business at Mus- 
soorie, (411,183 gallons) and the NainiTal Brewery Co., at Naini Tal. 
The total outturn for the year was returned at 5,165,138 gallons. 

Mr. Whymper, in concluding his historic sketch of Indian breweries, 
remarks : — 

“ There are few Indian, or Native, breweries in the Mysore State. They 
are of slight consequence. About • 1875 a brewer)' was started at Bandora 
near Bombay. The peculiar feature of this establishment was that tidal 
water was used in brewing. This water was frequently quite salt and the 
beer was very nauseous ; it however kept sound in a most remarkable man- 
ner. The beer was sold for some time in Bombay. 

“ The brewery, which _ works most satisfactorily, under the most trying 
conditions to be met with in India, is said to be that at Dapooree, near Bom- 
bay. This belongs to Messrs. Meakin & Co. The wTlter visited this brew- 
ery on the 22nd April 1886. The temperature of a well-shaded verandah 
at 3 that morning was 93°; at noon it was 106°; the breweiy office at 
the same time was 100“. By using a five-ton ice machine as much as pos- 
sible, the average pitch heats had been about 75° in that month. Nothing 
had been pitched under 72°. One gyle had to be pitched at 88°, it rose 
to 101°, at which the attemperators were able to hold it. Beers, brewed 
under nearly the same unfavourable conditions three months before, were 
examined and were perfectly sound to the palate. The writer is fully aware 
this will not receive ready credence in England. The owner, Mr, H. G. 
Meakin, is an elder brother of the Burton maltsters, and possesses an unusu- 
ally venturesome spirit which has so far carried with it well-merited success. 

“ It must not be supposed that all brewers have anything like such un- 
favourable conditions to contend with as Mr. Meakin has had. The 
mmority of Indian breweries are situated in the mountains of Northern 
Iridia, or of the Madras Presidency. There is one brewery at Lucknow 
which has only a very short winter, but still it docs have some cold weather, 
whereas the D.ipooree one has none. The breweries in the Northern Hills 
(as the mountains are always called) have cold winters, some have as much 
as six months’ good brewing weather, and Messrs. Mackinnon are so well 
situated that they can brew sound beers all the year round. The breweries 
in the Neilgheiry Hills in Madras, and the brewery in the Ceylon Moun- 
tains, both being at an elevation of over 6,000 feet, can also brew every 
day in the year for export trade. The trade of the latter is principally with 
Lower^ Burma. Sir Samuel Baker was the pioneer brewer in Ceylon 
but It IS doubtful if he ever foresaw’ that Ceylon would eventually hav'e an 
export beer business. The Murree Brewery Co. purchased th'e present 
brewery site from a German firm which did not succeed in brewine to meet 
the public taste. ® 

-II brewery at Quetta has. perhaps, the most extraordinary climate of 
the sun being so intensely hot, even in the winter 
months, that a brewer has to wear a sun helmet whilst at the same time he 
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has to clothe himself in a fur-lined coat to protect himself from the biting" 
cold which there is in the shade. Whilst prospecting" for a brewery site, the 
servants of the Company suffered from both sun and from frost-bites. The 
cold which is occasionally experienced is loo great to make it safe to em- 
ploy much steam pow'er, and although the Company, in the first instance, 
erected a steam plant, it had to be replaced by the open boiling system ; 
pipes, pumps, and injectors, steam pressure gauges, and blow-off cocks 
were all frozen up, and burst in the most impartial manner.” 

MATERIALS AND METHODS OF BREWING. 

Few industries can be said to have been more directly benefited by the 
chemist than that of Brewing. It is by no means the case, however, 
that all brewers adopt in their entirety the principles enjoined by chemical 
research. In many minor details they follow empirical law-s and claim 
men’t in certain processes, the knowledge of which they alone possess. 'J he 
main facts of the chemistry of brewing will be found under Vinegar — 
Acetum — ( Vol. /., 72-77), dib., the transformation of insoluble starch, con- 
tained in grain, into soluble saccharine compounds. The methods by 
which this is accomplished in India and the subsequent fermentation, to- 
gether with the details of brew ing, that can be viewed as in any way pecu- 
liar to this country, w ill be found very briefly detailed below. This subject 
may be discussed under the headings of the chief materials used, viz.. Gram, 
Hops, Yeast, and Water. 

I.— The Cr^in. 

Barley is, of course, the gr.ain employed in India. The follow ing account 
of it is taken from Mr. Whymper’s paper:— “The barleys used by the 
Indian brewer are entirely' grown on the Peninsula. 'J he breweries in the 
South imported Persian grain and English malt until very recently', but 
now northern barley’s are carried down and malted at the breweries. - The 
range of Indian barley's is considerable, and the quality varies to a great 
extent. Grain weighing nearly fifty'-two pounds to the bushel is grown as 
far south as 24° north latitude The best grain, however, is found about z8° 
north latitude, in the North-West Provinces, and extreme South Panjdb, 
where fifty-six pounds weight to the bushel is procurable. In Northern 
India a curious custom prevails of cutting the whole crop down to the 
ground w'hen about to throw into ear. Cattle arc fed on (he green stuff 
so cut, and the barlev is allowed to grow again, and, stnange to s.ay, 
it does not seem \ery much worse for this treatment. In the hills in 
Madras two crops a year arc grown, but the grain is hardly ever allowed 
to ripen properly, and,' consequently, occasions malting diflicultie.s. Barley 
has been grown in Cexlon .and used in brewing, but it is not likely to 
be permanently grown 'there, not being a sufficiently \aluab!c crop. All 
Indian barleys require more warmth and moisture in malting, cspccialiv 
if 'Trow non irrigated soil, than European b.arleys. M.altstcrs in England 
have complained of Indian barleys not germinating freely. It is open 
to question w hether they h.ave sufficiently allowed for the {.•’ct tli.it they 
are dealing with grain 'grown under totally different condilions to that 
which they have been usually accustomed to m.alt. It shouid be re- 
membered that Indian barley' which would find its w.ay to I'.uropc is seea 
from an almost scmi-tropic.al plant, and naturally requires inuch more 
warmth and coddling th.an English bairicy. It should fPfP !P 

the ci'^tern and kept thick on floors. It will not be injurea oy warmth 
when growing. The gre-at drawback to its use is the h'trge qu.niitity of 
weevil found in some samples. The Indian crop is cut at mg d.a!e,, 
according to latitude, from March to M.ay. '1 he hot "caf >cr tnen ’■t.*, in 
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and the grain undergoes a hot summer season and several months of mon- 
soon \\eather before it is malted, 'the contrary holds good in England, 
where barley after harvesting is stored in cold weather until required for 
malting. The spread of weevil in Indian samples is thus very understand- 
able. Natives believe that weevil will never be found in old buildings to 
the same extent as if stored in new granaries, and they attribute this entirely 
to the'dampness of all nerv buildings. The writer believes there is some- 
thing in this view, from facts which have fallen under his notice. There 
can be no doubt that the quantity of weevil can be minimised by ship- 
ments being made to England in June and July, and by great ^re being 
exercised in storing the grain in very dry places. Sun kills weevil.” 

Mr. Whymper has obligingly furnished for this work the following 
additional facts which' in some respects supplement the passage quoted 
“ Indian Barley, from growing in a warmer and drier climate than in Eng- 
land, requires more warmth in the malting process and less water than in 
England. Generally speaking, Indian barleys germinate more freely than 
English, French, or Belgian. I do not know of any other difference. There 
is no doubt Indiau grain would be improved if zemindars could be induced 
not to cut the crop down for green fodder. 

“ Chevalier barley seed was given away freely by the Murree Brewery 
Co., in the Hazara District about 1870 and in the Hilgiris in 1887-88, but 
w ith poor results. The following localities produce very good mailing 
barleys Hazara, Ludhiana, Delhi, Rewari, Fazilka in the Panjab; AU | 
lahabad, Mirzapur in the North-West Provinces ; but ordinarily good bar- 
ley can be procured almost anywhere in the Panjdb and North-West 
Provinces, and in parts of Rijputana. Bombay and Madras Presidency 
Breweries are supplied from the North. Indian Barley varies in weight 
fiom 46 to 561b per bushel.” 

The barleys of the Panjdb and North-West Provinces are fairly well 
adapted for brewing purposes, but it is generally found that the percentage 
of "extract, "as compared with English grain, is below' the mark. This has 
been traced to many causes : — Poor seed, unfavourable soil, the objectionable 
practice of preserving the grain in cow-dung, cutting down the crop for 
green fodder, and causing it to spring again and yield its grain, exposure 
of the grain to severe atmospheric changes, careless handling in packing 
and transit ; these and many other defects tend to lower the value of Indian 
barley for the maltster. But perhaps the most pernicious practice of all is 
traceable to the middleman, via., the adulteration of new grain with old, the 
mixture being soldas fresh stock. When this is done, the brewer has no end 
of trouble and often heavy pecuniary loss owing to irregularity in germination. 

In concluding these remarlis regarding barley suitable for brewing, the 
follow ing useful passage from Sfious’ Encyclopaedia may be ouoted as giving 
the English experience : — “ The selection of the barley used by the brewer 
calls for the exercise of much skill and judgment; unless the quality be 
of the yexy best, it is impossible to obtain good malt, and without good 
malt, it is useless to attempt to make good beer. A practised brewer can 
judge of the quality of his barley by its appearance. The heaviest, if in 
good condition, is always the best, the grains should be plump, and of a 
pale-yellow colour ; they should have a thin skin, and a free, chalky frac- 
ture. That which has been grown in a light soil and harvested early, is 
also preferable. It is of much importance to the malster that barley be 
lodsed in the slack for a few weeks before being thrashed, in order to allow 
the moisture from the soil to dry off before it comes into his hands. If this 
is done, the operation of drying in the kiln is avoided. In moist districts, 
however, where the grain never gets thoroughly dried, this process must 
invariably be had recourse to ; the temperature of the kilns must never be 
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growth. Australian hops are very serviceable, as they are picked about j 
April and can be used in India early in June, thus supplying a new hop 
when most wanted.” In reply to an enquiry as to the hops most gene- 
rally used in India Mr. Whymper uTites ; — “I am not aware that any 
Indian brewers have a particular preference with regard to hops. All use 
various kinds or, in other words, ” blend ” various kinds in order to get 
regularity of flavour as is customary in En“']and. The dry climate^ of 
India naturall}’ tells against hops stored in this country, and the Indian 
brewers cannot thus safely hold very large stocks.” 

For further information regarding hops, the reader is referred to the 
article Humulus Lupulus, Vol. IV, 302. Also instructive papers in the 
Jour. Royal Agri. Soc., England, Vol. VII (1846) Chemistry of Hops, atoj 
IX (1848), Hop Culture, 532— 5S2; XIV (1878), 723 — 736. 

III. — Yeast and Fermentation. 

An interesting paper on the fermentation of brewing was read by Mr- 
T. F. Garrett at the Brewers’ Congress which was held in London during 
1887. The discussion which followed the reading of that paper also con- 
siderably amplified the facts laid before the Congress. Space cannot be 
afforded to quote very freely from Mr. Garrett’s paper, which, as he 
claimed, was a popular resume of the discoveries in connection with the 
fermentation of brewing, but the following passages are more especially 
interesting. Mr. Garrett traced the development of our knowledge of the 
subject from the discovery made by Lavoisier in 1 788 that sugar was broken 
up, during fermentation, into alcohol and carbonic acid. He then dealt with 
the modifications accomplished in 1825, by M. Oaignard-Latour, in the 
discovery of the yeast cells, and concluded with a sketch of the perfection 
of the theory and science of fermentation as brought about by Pasteur. 
Mr. 'Garrett alluded to Pasteur’s discoveries in the following concise pas- 
sages : — “The scientific genius, whose name is so familiar from his inves- 
tigations in the matter of hydrophobia, started with Caignard-Latour’s 
discovery of the growth of yeast in fermentation, and he, too, submitted 
yeast cells to close inspection under a powerful lens. He then subjected 
yeast to the addition of a solution of plain sugar and water, with the 
result that, although it began to grow at first, it soon left off and began 
to wither away— a kind of fermentation going on all the time 3 the yeast, 
therefore, must have been living upon itself. It was evident that the yeast 
contained in itself an element of its own nourishment that sugar did not, 
and this element he had no difficulty in deciding to be nitrogen. To the 
plain sugar solution of the previous experiment be then added ammonia, 
which contains a large proportion of nitrogen, and, with a satisfactory 
confirmation of this theory, the yeast grew and flourished amain, the 
sugar broke up into alcohol and carbonic acid gas, and the process of 
fermentation went on so long as any sugar remained to be broken up, or 
any nitrogen for the food of the yeast. 

“ He now turned his attention to the wort. That contained a nitrogenous 
substance in the shape of albumen, gluten from the malt, besides mineral 
salts and other not less important matters ; and the discovery of these mi- 
neral salts, I may observe in passing, induced him to add some of them to 
the origin.'"! ammoniated sugar and water solution, with the result that the 
yeast was decidedly more active and thorough in its work than it was with- 
out them. These mineral salts were the same as those usually found in 
hard or spring water, hence the very natural deduction that hard water was 
favourable for brewing— a discovery that brewers have not failed to adopt 
to their own uses where required, and to the improvement of their produc- 
tions. . ^ 
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“ Thus far we have learned that, during a satisfactory fermentation, sugar 
IS divided into alcohol and carbonic acid gas — the former remaining in the 
mass and the other being given oft j and we also have learned that this 
action is in some way associated with the presence of yeast and its active 
growth, and that this plant requires a nitrogenous substance for its develop- 
ment.” 


“ Let us now leave wort to itself, without adding yeast. Will it ferment 1 
Certainly not. The juice of the grape and other fruits will, and so will 
certain other vegetable juices, but not wort. It will undergo a change, 
though a rapid change a change of decomposition, if you will, but not of 
alcoholic fermentation. The result will not give carbonic acid and alcohol, 
but other offensive gasses ; it is putrefaction, and that you can tell bj' your 
nose. The early addition of 3'east prevents this process of putrefaction, or 
leads the decomposition into another and pleasanter channel, but chemists 
have not failed to take advantage of this to declare that fermentation and 
putrefaction are in a measure the sapie. That is, however, an argument I 
shall not enter into here, for, unhappily, we are fast emerging from the 
simplicity of the process, into a wild, confusing and chaotic maze on con- 
tradictory discoveries, or shall we say flights of scientific imagination, that 
will require all our tact and discretion to avoid. We must pick out the 
grains of corn from the chaff for ourselves, in the absence of Pasteur, the 
great pioneer. 

“ There are many fermentations, all of which have some character in 
common, but which, nevertheless, differ so materially from each other that 
I must be excused if I do but give you their names. '1 hey are styled amyg- 
dalous fermentation, biayrous fermentation, gallons or tannous, lactons, 
mucous, pectous, sacch'irous, sinapous, utinotis, viscous; and.pf course, our 
ancient and respected acetous. Ifchemists are only as energetic and enthu- 
siastic upon the subject of fermentations ast ley were a very few years back, 
the chances are that there are great many more fermentations invented by 
now, and so 1 shall be pardoned perhaps if I invent one— a name only, 
though —for our own particular use. Alcoholic fermentation is termed vinous, 
which applies to wine and beer alike. I should like to call that ‘ beerous ’ 
which applies to beer. However, as I do not wish to offend the ears of any 
term chemical friends that maybe present, we perhaps had better adhere to 
the ‘ alcoholic.’ 


" As I said before, these numerous fermentations have some features in 
common, but in their actions, complications, and productions they differ 
widely from each other. It is my conviction that Pasteur intended to e,\a- 
mine each individual fermentation by itself, but that as fast as he took 
away one head to e.xamineita hundred others cropped up j so that it is not to 
be wondered at if he has been scared,by this)Hvdra- fermentation, and taken 
to Hydrophobia as a relief. But he did much' good service in the subject 
before he associated his great name with rabid rabbits and mad dogs, and 
we have ever}’’ reason to be thankful to him for it. _ 

“ In the limit of this paper it would not be possible to treat individually 

of this vast assemblage of different fermentations. Our immediate interest 
is confined to the fermentation of beer, and even then we must admit of at 
least two opposed kinds, and thej’ are alcoholic and acetous or vinegar fer- 
mentation. . j ,1 . 

“ We go back to the yeast and the wort, and must take it for granted that 
the materials provided are i-ood, that the wort is amply 
yeast the scion of a healthy Itock ; and I may mention here, tnat c are 
dc'-cribed bj' various chemists nearly a hundred varieties ‘ ’ , P 

sibl3' more to circumstances tiian to breed. Tw o at least . orriden 

the high and the laze — and these ma^- \'ar3’ gre.ntiy according 
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ta1 coodiiioTts of their life and growth. Of the bitter wort we need take MATERIALS, 
no further notice than to st.-ilc that to its existence, purity, and the slight yens and 
changes it undergoes are, in a measure, due the aroma and flavour of the fermentation, 
bccr> 

“ That the yeast should he heallhj'- is ver}' imjjortanl, for the health of 
the beer depends upon it. Yeast is a very deteriorating stock, unless pre- 
served in its pri'tine vigour b}' good management and good wort ; should 
it be found to be weak or sickly, it should be discarded or sold to the 
bakers, who arc not so particular as a rule, for it is better to part with a 
little yeast at once than' spoil a whole series of brews. Once in possession 
of a goodly stock of yeast, take care that you keep it. Never mix inferior 
vc.asi with" it, for jxiu will not improve the bad, but will certainly weaken 
the good. Neither can inferior yeast be improved by working in strong or 
extraordinarily good wort. But above all things, keep your yeast from 
contact with unclean vessels, or anything, 1 need scarcely tell you, that has 
the slightest vinegar taint, 

“ \Ve know that alcoholic fermentatiou In wort results from the addition 
of 3 'east. Without the yeast we have nothing better than putrefaction." 

Now what are the conditions most favourable to the ^owth of yeast ? 

Suitable fond, raarmlh, aud air. Of the food and warmth we will speak pre- 
sentlJ^ What about the air 7 Some chemists doubt if yeast does require 
.air for its development ; but other chemists have settled that point to their 
satisfaction. 'When the yeast is in the tun with the wort the carbonic acid 
gas that is given ofl lies above the wort and forcibly keeps the air from 
any further contact, but there comes along the brewer with his ranser, and 
he gives fresh energy to the yeast. But does he do this by mingling air 
with the wort 7 The processes that wort usually goes through before the 
V east is addcd_ are all calculated to introduce air, and perhaps there may 
be some air with tJie j'eashatanr' rate we have confirmalton, of its influence 
when admitted. 

'* If a bottle of freshh’ made wort be boiled so that all the air it contained 
is drh’en out, and then hermcticallj' scaled in an atmosphere of carbonic 
acid gas, such as may be found in any fermenting tun at work, we have, 

, to .all intents and purposes, a bottle of wort with which atmospheric air is 
riot in contact. Into this sealed bottle, bj' a very simple process, yeast can 
be intrt^iiced without .air and then the opening be sealed up again. -Fer- 
inent.ation is set np and goes on, but the yeast does not thrive; it rather 
withers awa\'. Admit air instead of yea.'t. 'and a change slowlj' sets in that 
(s not alcoholic fermentation. 'I he liquid becomes cloudy, muddy, and 
eventually gummy .and ropy, for ,a form of dccomposilion*has set in, and 
.a mould lorms on the surface. But how did the germs get into the bottle? 

They must have been imported bv the .air, for had the air not been intro- 
duced into the hermetically-sealed bottle, no change would have taken place 
for generation after generation. The bottled wort would have kept as well 
as bottled fruit, or tinned milk, meal or vegetables. What did the yeast, 
then, introduce? 

“ Pasteur had the natural curiosity to ask himself that question, and more- 
ow he endeavoured to answer it. Placing .a drop or two of the discoloured 
flii.'d under the lens of his microscope, what did he see ? f must not tell 
you now ; but it was a sight that held him fascinated .and spcli -bound with 
wonder and admir.ation. It was the gre<at secret revealed— the secret that 
generations of chemists had failed to discover. 

'I The experiment w.as repeated again and again, alwaj-s with the same 
resuU--ihe \-cast would not decompose without tl« air and the same as- 
tonishmgch.anges took place; the introduction of yeast after thuding had sH 
i« was too late to save the beer, for instead of flourishing, as it should have 
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done, it yielded sway to the stronger power of putrefaction, or other mis- 
chievous fermentation that was now set up, and virtually gave up the ghost. 
How was this ? The explanation is at hand. 

“ Next, air was passed into the bottle that had passed through asbestos, 
or a plug of cotton wool, and no change took place in the wort, or only a 
very little; but when air unhindered was admitted, the same decomposition 
set up in due course. Now, what had this asbestos or cotton wool arrested 
on the road ? Evidently, the germs of decomposition. So Pasteur placed 
that under his lens, and then he saw, adhering to the wool, a number of 
little bodies. To these he added fresh wort, and, to his delight, they filled 
out and immediately became plants and living creatures ! ]ust the same, in 
fact, as those he had seen before in the decomposing wort. 

“ Here we have the great microbe discovery — the greatest discovery of the 
age, although it is microscopic. 

To the presence of these germs Pasteur was quite entitled to ascribe 
the process of decomposition, fermentation, or putrefaction ; the microbes of 
yeast, he ascertained, were quite distinct in character from those of putrefac- 
tion, and those of acetous fermentation, he showed again, were different 
from either of these, and all were different from each other. 


"This microbe question is undoubtedly a great discovery, but how, or 
in what manner, they effect the various changes that they invariably attend 
requires much further investigation. That they are very materiality con- 
cerned is shown by the fact that if wort be boiled, that is, raised to the boil- 
ing point, and then subjected only to air that has been heated to redness, 
so that all microbes are destroyed, no changes of ferment or putrefaction 

‘"rhe influence of air in the process of fermentation is interestingly 
shown if yeast be added to fresh wort in an open shallow vessel. This 
process is then excessively rapid. The rate of decomposition is intensified. 
The suo'ar is more speedily consumed by combustion, and then about 25 
per cent, of the sugar is used by the yeast, laying rather Jess than 
three-fourths of its quantity to be converted into alcohol and carbonic acid, 
and the product is proportionately ueak, and, therefore, very liable to be 
overcome by acetous fermentation or putre action. Under jdinary cir- 
cumstances only 5 per cent, of the sugar should be unconverted, leaving 95 
per cent, to be converted into alcohol and carbonic acid a great and iatal 
difference, because the presence of alcohol hinders putrefaction, and its 

absence permits it. ... . t 

« Yeast, like every other plant or growing thing, requires warmth for its 
develwment; therefore it is arranged that, by the very process of breaking 
urtte sugar, heat shall be evolved, some of which the yeast requires for 
Ae ^entle nurture of its progeny or young cells, and the balance remains 
with'the wort, and becomes sensible to the thermometer. 

»Tf the lup-ar breaks up, or burns too fast, an excessive growth of 
.:rklv hotLus?^st follon^^ a matter of course; or if you prefer it, I 

wilKeri the order of expression, and say that if 

rapidly that the sugar is broken up by its agency too fast, then the sugar 
is extravagantly wasted in the process and less alcohol resul ■ , . , 

« Again, yeastic fermentation must not be too slow f 

in beini set 4, or other ferments which are not £ two 

place of the yeast, having been imported by the air or u ” , putrefac- 
the brewer has most to fear are either vinegar ^®rms or p^hap P h 
tion. 1 herefore, the brewer has quite enoug^h to do to 
bis balance behveen the rocks and quicksands. Let him 
one or tha other, and damage to the beer ensues. 
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“ But the brewer regulates a)) this in his own U'ay, and I doubt if we 
can teach him any better. He watches the indication of the thermometer, 
for full weW he knows that anything unusual about that tells of something 
wrong with the brew. If the temperature be too high, the process is too 
quick and he fears the weakening result of excessive combustion ; if too low 
the process is too slow and weak, and he has visions of vinegar fermenta- 
tion. It is not my province to speak of practical brewing. You, gentlemen, 
are better able to cope with that subject than I } my task is to speak of 
the principles of fermentation as applied to brewing, and so we come back 
once more to the consideration of the yeast. 

“ The food for yeast is found in the nitrogenous substances provided by 
the malt, which are extracted by spurging, and it is important that this 
should exist in the wort in sufficient quantity to feed the yeast so long as 
there is sugar to be broken up. Should the nitrogenous matter be in 
excess, the yeast will go on devouring it at the expense of the alcoholic 
strength. Should the nitrogenous matter be exhausted before the sugar is 
consumed, the process is arrested too early, also at the expense of alcoholic 
strength, and either of these causes will affect the stability of the brenv 
Doubtless you have your remedies for these defects, based upon strictly 
scientific principles, confirmed by practical experience, so that I need not 
touch upon them. But how does the yeast effect its work ? ft is by actual 
contact with the sugar, for if a solution of ammoniated sugar-water in a 
bladder be suspended in working wort, it is absolutely unaffected. The J 
mystery has not yet been quite satisfactorily explained, beyond that pre- 
viously suggested by the law of affinity ; the bonds of the sugar’s combina- 
tion of elements are loosened by the agencj' of the ferment, so that we 
must leave the further consideration of yeastic influence to the future, when 
something more shall be credited to the scientific labours of our genuine 
working chemists.” 

During the discussion which followed the reading of Mr. Garrett’s 
paper on fermentation, the chairman at the meeting, Mr. H. Whymper, 
drew attention to the remark which had been made that malt wort if left 
to itself undergoes no alcoholic fermentation. As bearing on this subject, 
Mr. Whymper mentioned a discovery made by him, vis., that barley dust 
would, however, establish fermentation in the wort, and hence in his opinion 
the outer coat of the grain bore the microbe necessary; in other words, it 
afiorded, as be called it, “the seed of a wild yeast.” This statement was 
confirmed by Mr. L. B riant, who on procuring barley under such circum- 
stances as to remove any suspicion of yeast derived from a malt house ob- 
tained the ferment from its dust. Several gentlemen, present at the 
conference, stated that this was no new disco-very, that it had been 
observed by several brewers before, but that no importance had been 
attached to the fact. The subject would, however, seem, as Mr. Whymper 
affirmed, to be of the very greatest interest, since it has been customary to 
suppose, grapes, apples, and one or two other fruits, petuHar in that they 
carry the mycrobes necessarj' for their own fermentation, Mr, Whyrnper’s 
observation shows that this is not confined to such fruits, but that it exists 
with barley. And the writer would add, not with barley only, but very prob. 
ably with many other grains, since the rice and millet beers made by the 
people of India are all known to become alcoholic if left to stand for a few 
days. Thus the Angami Naga rice beer rvhich for the first three days after 
the ho*, water has been poured over the grain, tastes like butter milk " in a 
day or two undergoes fermentation and becomes powerfully into.xi^ting 
But, besides this fact, many plants are known in India to possess the dir^t 
power of establishing vinous (enueutatiou in saccharine fluids. These like 
the barley alluded to by Mr. Whymper, doubtless bear microbes, the na- 
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ture of which has not as yet been investigated. Thus, for example, Mr. C. 
B. Olarke pointed out that the Khdsia Id ill people were able to procure 
fermentation from the flowering spikes of Rhyncospora aurea, a cyptia- 
ceous plant found plentifully in that region, d he wTiter, during a journey 
in Manipur, found that the powdered stems of a climber (probably a 
Mlllettia), mixed with rice flour and made into cakes, were similarly em- 
ployed to establish fermentation in rice wort iConf. w'ith Vol. II., 25pJ. 
It need only be added that other e.xamples might be given, sufficient to 
justify the suspicion that the tari or palm juice so largely used m India 
as a source of yeast may become spontaneously charged with the germs 
of vinous fermentation. 

The choice of jeast and its treatment for future use are of great 
importance If thebrew'er desires a favourable course of fermentation he 
must first of all set the wort w'ith good yeast. It may, indeed, be said that 
out of a hundred cases of defective fermentation ninety-nine can be traced to 
the bad quality of the 3'east. Good brewdng yeast is that tvhich thrives 
best at a low temperature. The deterioration of yeast in this country is 
due to the high temperature at w'hich fermentation has to be carried on, 
especiallj' in the plains. A free use of ice tvould mitigate the evil j but at 
the same time it would seriously increase the selling price of the beer. 

The Indian brewer has often on this account to propagate his exotic 
yeast in the cool climate of the hills and send to the plains supplies as re- 
quited at the breweries. The result of this treatment is that the plant is in 
a constant state of deterioration and a continuous fresh supply from Europe 
becomes necessary. 

Mr. Whymper has kindly furnished the author with the following in- 
structive reply to the enquiry regarding yeast : — “Indian brewers now very 
generally preserve yeast by drying it with charcoal powder It only re- 
quires to be mixed with the charcoal and dried at a moderate heat. In this 
condition it will remain active for many months. This system has not been 
many years in use Prior to my knowing of it, I used, whenever possible, 
yeast preserved in plasters of sorts. Mr. Percy Adams of Halstead, 
Essex, preserves good yeast made up in small marbles. Formerly I used 
dessicated yeast made up with powdered plaster-of-paris. This never 
gave such good results as the solid balls. But these methods of preserva- 
tion are not absolutely necessary, as yeast can be produced in India I can 
now undertake to stai t a true alcoholic fermentation in malt wort by the 
mere addition of the dust from the skin of barley. ~ It may be said that it 
is now. accepted that the dust or bloom of barley contains germs of several 
ferments.” 

I - IV. -Water. 


In the passage quoted above from Mr. Garrett’s paper, which was read 
before the Bi ewers’ Congress, reference has been made to Pasteur's dis- 
covery of the advantage of mineral salts in the water of the woit, fermenta- 
tion being more vigorous and thorough m its operations. Commenting on 
this fact Mr. Garrett added that brewers had not failed to adapt to their 
oivn use the advantages thus demonstrated of a hard over a soft water, 
such as that to be obtained from wells or springs. Tne following passage 
from Sj’o>zs’ Encyclopcedta gives the most prevalent ideas regarding the 
water suitable for brew'ing : — “ A constant unfailing supply of w'ater 
is indispensable in brewing : though what really constitutes good w.-iter is a 
point upon W'hich many brewers and chemists have long been at issue. 
Some rest their faith upon a soft water, others wifl use only the hardest 
water thej' can get, W’hile others, again, are quite indifferent, and will use 
either, if is now, however, a generally accepted fact that w'ater tor brew- 
ing should not contain organic matter, but a considerable quantity ot inor- 
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But as with malting it may be said that the Indian brewers follow closely 
on the lines of their European contemporaries and that they employ the 
same materials, machinery, and appliances. 

The following information furnished by Mr. H. Whymper will, however, 
be read with special interest as giving facts of an Indian nature : — “The 
brewing season for nearly all Indian breweries is restricted by the short 
Winter. In Ootacamund the temperature allows brewing to be carried on all 
the year round, but elsewhere the season is from October to March. The 
worts are cooled in the ordinary manners first by exposure on shallow vessels 
termed coolers and thereafter by flowing over ordinary refrigerators through 
which cold water flows. Cellars are cooled by being left open in the coldest 
weather. No artificial means of cooling has yet been adopted, but the 
largest brewery (that recently erected at Rawalpindi) is now constructing 
powerful ice machinery for cellar cooling. 

“The class of beers, &c., made in India is practically the same as in 
England, more light gravity beer is consumed, however, than jn England. 
Wood is almost invariably employed as fuel except for drying malt on 
kilns when charcoal is used. 

“ Labour is much more expensive than in'England (a) from the large 
number of men required to do the simplest job, {b) from the careless and in* 
different manner in which work is done, and in which machinery is treated." 

Pasteurisation . — “This process onlv applies to bottled beers. There 
is no knowm practical process of pasteurising beer in wood. Indian brewers 
generally are now' adopting this process w'hich consists merely in immers- 
ing beer W’hen bottled in cold water and raising the temperature gradually 
by the injection of steam, until it reaches 135° to i40°Fahr., at w'hich tempera- 
ture it is maintained for about half an hour. By this process all germs 
which would ordinarily incite fermentation of sorts (vinous, lactic or hectic) 
are destroyed. As bottled beer ordinarily depends upon a fermentation in 
the bottle to obtain its briskness (otherwise its carbonic acid gas) and as no 
such fermentation takes place w'ith pasteurised beer, it is necessary to 
bottle beer, which is to be pasteurised, highly charged w'ith gas. Ijicorctj- 
cally such beer should remain without change for ever, and practically it 
does remain sound for very much longer than it ordinarily would." 


VII.— Barrels, Vats, Bottles, Corks, 8cc. _ 

Before proceeding to discuss the trade in Beers and Ales, it is necessary 
to sav somkhing about the construction of beer-barrels, See. The barrels or 
caslts used in the breweries of this country arc almost without exception 
constructed of oak, and arc cither made up in India from rough slaves 
imoorted from the Baltic, or imported in shook, /.c., bundles from London 
and remade in this country. Several attempts have been made to utilise the 
indigenous limbers of this country for barrel-making, but the extensive 
and various forests of India have faded up to the present moment in 
oroducine a wood good enough to replace the English or European oak. 
Sdl (Shorca robusta) has been tried with some success m the construction 
of vats White cedar from the Malabar Caast makes a good-looking vat. 
but its use is somcwh,-it dangerous in consequence of the absorbent raPirc 
of the wood rendering it very liable to crust, fhe English oak 
3 strong competition in the Indian Ash and Tc-nkif the former . 
got in larger quantitv' and the latter at cheaper rates, pcod ... . 

wood of pines penern'lly, impart their resinous proptrSip to j 

brewers of India are very anxious to find .a wood 
fullv compete with the e-xpenrive and mdispcnsabic 

ierto the efforts to find such .a timber have been unswccessfu! The 
v£b1e ch-iracteristics of oak are its frmlom from krms. u« clmvty. 
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durability, and lightness. It is also non-absorbent and thus not liable to 
impart its resin to the beer. 

Bottles are purchased in the country. Mr. H. Whymper experimen- 
tally manufactured bottles at Jhelum from local materials for some time, but 
was unsuccessful and accordingly abandoned the enterprise. Corks are all 
procured from England. Brewer’s Grains, that is, refuse malt, is usually 
sold by contract to zemindars or cattle owners, and in most cases is easily 
disposed of, but the price obtained fluctuates with the value of the fodder 
crop. 


METHOD OE 
BREWIMG. 


TRADE IN BEER AND OTHER MALT LIQUORS. 

Mr. H. Whymper in his article on Breiatng in India gives the follow- 
ing historic sketch of the trade in imported beer in this country : — “What 
was ‘termed country-brewed beer was very generally made in India at 
the close of the last century and early in this. This is said to have con- 
sisted of about one-fifth of a bottle of porter (English), a wine-glassful 
of toddy or palm juice, some ginger and brown sugar, a squeeze of lime 
completing the ingredients. The toddy’ itself supplied the fermenting 
power and when this mixture had slightly fermented it was considered 
fit for use. This drink was in vogue when a London brewer, Hodgson by 
name, about the year t8i 6, began to ship a well-hopped and rather heavy 
beer to India. It quickly became known as India pale ale, and Hodgson 
speedily acquired a complete monopoly of the Indian trade. Until 1825 or 
1826 he held the Indian market at his mercy, and his mercies were cruel. 
He kept out rivals at times fay lowering his rates below cost price, and 
having stopped other brewers*^ shipments, up his prices went. It is report- 
ed that on more than one occasion he suddenly raised his price to ^20 per 
hogshead. In 1834 he advanced to ^^24 per hogshead and refused all credit. 
The result was what he might have foreseen, a revolt of all interested in 
the beer trade taking place. This was about 1825. Very shortly after this 
we find the beers of Bass, Allsopp and'Ind & Smith’ in the market 
against Hodgson, and by 1840 his beers were only’ a memory. 

“ There is no doubt in the writer’s mind that had the early shippers only 
kept up the quality of their beers, the whole of the Indian trade might have 
been in their hands at this moment. Although plenty of good beer went 
out, the general quality almost invariably fell oS or failed to meet the 
public taste after a few shipments. Occasionally such bad beers were in 
the market that it was inevitable people should say : ‘ Well, if ue can’t get 
better beer than that we might as well brew our own, as we couldn’t pos- 
sibly brew worse :’ this certainly occasioned at least one essay in the early 
days of Indian brewing. 'Ibe shipments of beer for the use of the army 
were not a very great, if any, exception to this rule. Plenty of good beer 
went out, but, every now and then, the Government was startled by thou- 
sands of hogsheads of beer proving so bad that they bad Vo be run 
into the nearest sea or river. It was thus no peculiarly favourable local 
csTCumstances which caused the rise of the brewing industry in India. 
There are no such circumstances, there arc difficulties which every English 
brewer who goes to India looks upon at first as insuperable; but beers which 
did not meet the public taste and were inferior and bad, coupled with high 
prices, gave the Indian brewer his chance. All that the Indian brewer has 
in his favour is being nearer to the markets he sells in. Against vf” 
has endltes difficulties ; he has to import and order, and often pav 1.. 
ahead, his hops, casks, machinery ; he has to keep In reserve duplicates of 
everything likelv to break down. He has to import all his supervising staff 
of servants ; if ne gets an unsuitable man he has to put up uath him. His 
most serious difficulty is, that owing to the above circumstances and from 
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The Common Mallow. (G. JVirit.) 


MALVA, Linn. ; Gen. PL, 2or. 

Malva parviflofa, Linn. / Li. Br. Ind., I., 321 ; RlALVACEiE, 

— A’ arr, panirah, supra, sonchal, nanna, gogt sag, pB. 

References. — Steuiart, PL. PI., 23 f Murray, PI. and Drugs, Sind, 57 • 
Vhurmacogr. Indica, 228 ; Gaaelteers ;—N. W. Provs., JV., 68 ; A 306 ,■ 
journal, Agri.-Horii. Suctety XIV., 7 ; Indian Forester, VJ/ 7 ., tjt. 

Habitat. — A small, spreading herb, found in the North-West Himdlava 
(altitude 1,000 to 2,000 feet), also in Upper Bengal, Sind, and the Panjab. 
Distributed through Europe, the Levant, Arabia, and Nubia. 

Medicine. — Ihe seeds are used as a demulcent in coughs and ulcers in 
the bladder. 

Food.— Frequently catenas a pot-hfrb by the Natives, specially in 
times of scarcity. 

Domestic. — In Kanawar the root is used by women to cleanse their 
huiv ; v-ooUGn ^cloth is also washed with it. Belfov/ states that thoroot is 
employed as risha khafvit (see Althsea rosea). 


M. rotundifolia, Linn. ,- FI. Br. Ind., /., 320. 

Sya.— M. vui.GAKis, Fries. 

The Plora of Biitish India describes two varieties under this species 
Var. I, borealis : Bengal; Mysore. 

Syn — M. ROTUNDIFOLIA, Foxi.,. M. borealis, Wallin., el Boiss.; U. 
ROTUNDIFOLIA, siar. /3 in W. & A. Prod.; M. PARViflora, Huds. 

Var. 2, reticulata: Bengal and N.-W. Himalaya. 

Syn.— M, ROTUNDIFOLIA, var. a. in IT. A. Prod. 


id”?;#!' 

References. Pllwt, Plora Andh., 184, Aitchison, Botany Afghan Delinii~ 
taiion Commission; Murray, Pt. and Drugs, Sind, ‘:8; Atkinson, Him. 
Dist., 306 , 741 ; Gaaetteers -.—N.-W. Pross., IV., 68; Mysore and Coorg, 
5^* 

Habitat.— A much branched spreading herb found in the North-West 
Provinces, Kumaon, and Sind. Distributed through Europe and Western 
Asia. 

^Medicine. ‘The sefds possess demulcent properties. They are pre- 
scribed in bronchitis, cough, inflammation and ulceration of tlie bladder 
and in hicmorrhoids ; they are also externally applied in skin diseases The 
LEAVES, being mucilaginous and emollient, are employed as an e.Mernal ap- 
plication in scurvy ; they are also reckoned useful in piles 

Food and Fodder.— In some parts of Sind, the leavfs are eaten as a 
pot-herb The sfeds otc also reported fay Mr. Lace to be eaten by the 
people of Quetta, and the plant used as fodder for cattle. 

M. sylvestris, Linn. ; FI. Br. Ind., I., 320. 

The Co-MjtoN Mallow. 

hthatmi {PATHa), Bene. ■. Kanii 
(tovn (^ff^hadinHAvo.; Khlbajhi, XiND; A/iS’ 

inlj -* ^ da\tttukaiig6t, Dec.; Kltubaai, khiimi, .Arab - Khutdn^ 


“oin cue retnarRs Delow that all 

Seng. Distens.. zu.- MoTdeen slZ’d 
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lp8, 2S8 ; Irvine, Mat. Med. Patna, 40 ■ Pkarmacog., Jnd., /„ 204; 
Atkinson Him. Di-t., 3 o 6 , 741 Birdviood, Boinh.Pr., tO; Boyle, Fib. 
PL, 263; Gazetteers -.-Mysore and Coorg,!., 58; Agri.-Hort. Soc. hid. 
Journal, XIV., IS. 

Habitat.— An erect, nearly glabrous herb, met with in the Western Tem- 
perate Himalaya, from Kumdon, at an altitude of 2,500 feet, to the Paniab 
and Kashmir. Distributed to Europe, Northern Africa, and Siberia. 

Fibre. — The plant abounds in fibre (Royle). 

Medicine. — Most of the malvas contain much mucilage and have de- 
mulcent and emollient properties, but M. sylvestris perhaps enjojs the 
first rank as a medicinal species. To a large extent it takes the place, in 
Asiatic pharmacy, which Althaea officinalis (the Marsh Mallow) holds on 
the Continent of Europe. It appears to have been known to the early 
Muhammadan physicians, who probably derived their knowledge of it from 
the Greeks. The early Sanskrit medical writers do not seem to have placed 
much importance on malvaceous mucilaginous preparations. The modern 
Hindu doctors, however, following perhaps the Muhammadans, prescribe 
such preparations, but having adopted tropical substitutes for Malva, 
have caused a certain amount of ambiguity in their restricted application 
of vernacular names to the plants so employed. Dr. Moodeen Sheriff writes 
under Abutilon indicum— the Country Mallow of popular writers: — 
“ The w'ord kanghi or kangSt is not only used incorrectly in some books 
as synon3’mous with the Arabic and Persian words khabbdsi, khitmi, 
todari {the names of three diffeieni drugs), but is also confounded w'ith the 
word hangom or ‘ Coongoonie ’ as it is generallj' written. The latter is 
one of the Dukhni synonyms of the seeds of Setaria italica {Conf. -with 
Dictionary Econ. Prod., /., 14 — 17}. Dr. Moodeen Sheriff recommends 
that when these words are used to denote Malva sylvestris var. mauritiana 
(the Bengal and Western India form of the species), the prefix mldyati 
(=foreign) should be given, thus vildyatt-kangoi . According to Moodeen 
Sheriff, therefore, Abutilon is the true kanghi of India, and the association 
of that name with Malva sylvestris would therefore be incorrect. This may 
be so, but it is more likely that kanghi has a generic and medicinal signi- 
fication, denoting the mucilaginous Malvaceae rather than any one species 
of Abutilon or Malva. At all events, the confusion that has arisen, is in the 
application of that name and its synonyms to closely' allied plants which 
all possess the same or nearly the same properties. The bald of Sanskrit 
writers was a cooling preparation made, apparently, from the roots of various 
species of Sida. In the Pharmacopoeia of India the mucilaginous -^ubsti- 
tute recommended for mallow is made from Hibiscus esculentus. This is 
described as a valuable emollient and demulcent, also diuretic. Of the same 
nature are the preparations, used by the people of India, made from Cor- 
chorus (see Vol. II , 5+° 543 )' 

Birdwood suggests that Malva sylvestris is probably the [x-ct>.axr] 
■yepoara (Malakhi) of Dioscorides, w’hich was knowm to the Egyptians 
as Khokorteen. But Alpinus figures and describes Corchorus as Melochia. 
Dymock, accepting the same rendering, remarks that “the Mahometans 
probably derived their knowledge of its medicinal properties from the 
Greeks. Mauluna Naff describes three varieties, vis. .— 
ist — A cultivated kind called Malokia. 

2nd — A large w'lld kind called Khitmi. 

^rd — A small wild kind called Khttbdzi. 

■j e author of the Makhsan-el-Adiaiya pronounces the last mentioned 

to be e^rticle now’ known as A'AmWj?/. . , 

D ock adds that “all parts of the plant are comrnended in Munam- 
mada.. . orks on account of their mucilaginous and cooling properties, but 
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MANDRAGORA 

microcarpa. 


the FRUIT is considered to be rnost efficient.” Irvine speaks of theSEEDS 
as generally employed, the dose being in infusion Jii togrr. Honigberger 
remarks “ the seeds are used by the Hakims in cough, and ulceration 
of the bladder.” Commenting on the nature of the iodari seeds of the 
bazars he says there are two kinds, the white (the seeds of Polyanthes tuber- 
osa) and the coloured (the seeds of Malva syJvestris). From the passage 
quoted above it will be seen that M oodeen Sheriff dissents from the opinion 
that Tcdtiri is a Persian synonym \or Khitha si, and Dr. Dymock has deter- 
mined the Persian seeds imported at the present day into Bombay under the 
name Toivdri to be those of Lepidium iberis. 

Ainsli’e says that “the Hindu doctors prescribe the expressed JtrrcE. 
internal!}’, in gonorrhoea, and give an infusion of the root as a drink 
in fevers.” From the fact, however, that Ainslie speaks of the plant, to which 
he refers, as being very common in South India, growing by road-sides and 
having yellow flowers. It seems probable that he refers to Abutilon and not to 

, IWalva. The leaves of Malva sylvestris are generally reported to be em- 
ployed in the preparation of an emollient cataplasm. Murray writes that 
the plant is largely used by native drug-sellers in the formation of a de- 
coction which contains in addition to Malva, rose petals and sugar-candy. 
This is said to be prescribed in strangury. The mucilaginoul property 
of the plant is iound beneficial as an external application in irritation of the 
skin, and a poultice of the leaves is sometimes employed in fomentation, 
very much after the same manner as Marsh Mallow is used on the (Con- 
tinent of Europe. 

Trade,— The_ fruit is imported from Persia into Bombay under the 
nama K/itddsi: it is worth about 4 annas per pound (Dymock). Irvine 
(Mai Med Patna) says that in his time it sold at 5 annas a pound. 

. eaten by the Romans as a yegetabie, and where it occurs 

in India it is also eaten by the people like most other species of Malva. 

Malva verticillata, Z.y Fl. Br. Ind., !„ j20/ Wight, Jc., t. g^o. 

Syn. -M. KEILGHERRENSIS, Wight.; M. ALCHEM ILl^EFOLIA, Wall. 
vera. — Laffa, Assam. 

Refcence^-jV.-tV. P Gaaeileer, X., 3o6 ; Proceedings of the Rev. & 

, People of Assif,^: ' ’ (condition of the 

lo annual, or perennial herb, in the temperate Himd- 

t'’ 12,000 feetl, from Assam and Sikkim to 
Kumaon and Lahoul. It is found in the cornfields of the Nilghiris. Dis- 
tributed through Europe, Abyssinia. Egypt, Amoorland, and China. 

hood. Ihis HERB IS grown in patches on homestead land in Assam 
1 if General custom among the natives to boil the leaves and 
tender shoots, and eat them as spinach with rice. 

ManaW Oil of Kanara'is said to be used for lamps 
yields this oil is not knoim. 


The plant which 


Mandioca or Manioc Meal, see Manihot Giariovii, Mmi., p. is? 

MANDRAGORA.,/hss.; Gen. PI., JJ., 

Mandragora microcarpa, Bert.. Solakaczs. 

Ihe Officikal j^Iatjdrake, 

L^tchtyttmciy luckf7iu7tiCf lufah, Hivn . • t» 

Lo:>fahai, iMalay.; Ustntnz seratr 

, (rooth lufai, (plant), infah.uMitan{{nxit)^Al7n'^f\ ^^^d-ul4nfak 
Pers. The above vernacular nVmU'aSVn ofthf’ 

Sir George Birdwood’s Bort^bav authontyof 
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Habitat. — Indigenous in South Europe and Asia Minor. 'I'lie indi- 
genous species met with in India (M. caulescens, Clarke, FL Br, Ind, IV., 
242) occurs in Alpine Sikkim at an altitude of 12,000 to 13,000 feet. It 
is not known whether the roots of that species possess the medicinai pro- 
perties assigned by older writers to the Mandrake. 

Medicine. — This plant has been mentioned by Birdwood among his 
drugs, but without giving any information about its medicinal virtues. 
The Phaymacofrratihia says that the root, as also that of M. officinaruin, 
and of M. vernalis, are very nearly allied, in appearance and structure, to 
the roots of Atropa Belladonna, L. (see Vol. I , 351 — 3S3)-. O’Shaugh- 
nessy (Beng. Disp., 466) says that the root was celebrated in the magic 
rites and the toxicology of the ancients and is known now in the bazdrs of 
Central Asia and Northern India. Its properties are said to be identical 
with those of Belladonna although weaker. Dr. Dymock informs the writer 
that it is worn as a charm in India. Irvine mentions that the drug is 
used in Patna as a narcotic in doses of \ to I grain. , 

MANGANESE, Ball, Geology of Ind., III., 326. 

The ores of Manganese are numerous and somewhat widely dissemi- 
nated, though they rarely occur in any quantity in one place. Ball stages 
that the commonek ores in India are Manganite, or the gray oxide ; Wad, 
or the earthly protoxide ; Pyrolusite, or the black peroxide ; Rsilomelane, a 
combination of the oxide with baryta; Hausmamte or peroxide occurring 
with other ores of the metal; and Braunite, or bi no vide in combination 
with iron peroxide, silica and magnesia. 


Manganese. 

Syn. — BitAVNSTCts, CLASSBisc, Germ.; Savos du vcrre, Fr.; urui.v- 

Vern. — Bcroxtde-=kolsa'1ea-pnl'>nr. i!ign>ti, m!ssi sign, Hind.; Niptt, ut- 
JoHt, nigatit, jugtit, Pb, ^ Iddalt kciln, Ici., 

References.— Powell, Pb. Pr., 100 ; Mason's Bnrma, 570, 5S7. 7^5 ! 
Balfour Cvclol).. JI.,l^4S ! Ure. Diet Indus. Arts and Mann., 1 1 1., 3$ ; 
Madras of Admn., IL, 36 ; Manu d, Coimbatore Dislrirt.p ; 

SHtlement Repi^rts Na^porc Di-^trhl. Sitp^ ; Tropical Agril.., Fib. 
iS^Qy P. Forbes Waison^s Ind, SiirVs, Tt 
Occurrence -The following short account of the presence of the ores 
of manganese in India has been principally extracted from BaU shcodo^ 
Ztc Geology (1. c.), to which the reader is referred for fuller mforma- 

mII-gvnese ores are chiefly found in the older crystalline or mctamorphic 
rocks but they occasionally occur in younger sedimentary and unaltered for- 
matios In India, indeed, a not urfrequent source is latentc. though m such _ 
a rock as might be expected, the deposits are not constant over lar^ 
ireas •• It is possible,” Ball writes, » that manpncsc is much more abun- 
this association than is generally thought, since on the weathered 
suriacr,t rTser^E ordinary Tatcrite Ld might easily escape detection.” 
Orlf of man-wese ocair m AFadras, in the Mlghins, Mysore. Kada- 
Ivamul Bcllarv Vizat^apatam, and Hyderabad. In Bengal, rnan- 

Chaibassa in .Singbhum. In the Central ^*^ 0' „ nurdistrL 

neseoreismetwithinlheneighbourhoodofoosalpurinthe J. ^ P » 

Ld 11;= m..a=.yphl= rock, 

be abundant ; an impure ore, probably o, liliic 'aiue ” ■ iy, 

afsk been foimd in f c red cl.ny s of the K.nmthi S,u h ^ S a 

fUp ner.ir Wun district, and an impure psilomeUneiu tiiciioutti K coat 
field in KruTANA .4 mi.xlureo?limamte. m.-igccftc, and oMcleof man. 
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ganese is found in the iron mines of Bhangarh in Alwar State, and small 
veins of oxide of manganese occur in fault rock near Dabunda in Bundi 
State. Deposits are said to have been found near Wodoorti, a locality in 
the Dharwar district of Bombay, but no recent account of the ore is avail- 
able. In Lower Burma, the occurrence of manganese ores has been de-, 
scribed at three localities in the vicinity of the Great I'enasserim river j one 
on the bank of the Thugoo stream, one on the Therabuen and the 
third at an intermediate spot where the Great Tenasserim intersects an out- 
crop of the ore. No opinion could beformed as to the extent of the deposit 
owing to the scarcity of stream sections, and the thickness of the vegetation, 
but it was thought to be not improbable that a bed of ore, several square 
miles in extent, existed, which united the three localities. Even without this 
being necessarily the case, it was said that sufficient to pay working could 
be obtained at these points. The ores consisted of black and grey oxides 
and wad. Mason states that he has seen manganiferous iron from one of 
the islands south of the Mergui. PjTolusite has been obtained from Upper 
Burma, but nothing is known as to the mode of its occurrence. 

Analyses of Indian Ores. —Specimens of ore from Vizagapatam and 
Bimlipatam, were analysed by Dr. A. J. Scott in Edinburgh, who found 
them to contain 73*7 and 76‘i per cent, of red oxide of manganese respec- 
tively. The former, which from the analj'sis is considered by Dr. Scott to 
approximate most nearly in character to a variety called “ marcellin” from St. 
Marcellin in Piedmont, is said to occur ip large irregular masses of several 
tons’ weight, probably included in laterite. Manganese oxide is reporte I 
to be obtainable in Bimlipatam for 2 annas a maund ( Viea^aliatiiin Disi 
Man , 155). Samples from Golaspur in the Jabalpur district were analysed 
by Mr. Mallet and were found to contain 75'86 per cent, of manganese 
calculated as theprotosesquioxide and 9 g6 of oxygen, giving IS'-'S per cent, 
of available oxygen — an amount considerably above the average. This 
valuable ore was found to occur somewhat obscurely in laterite, but did not 
form either a regular lode or vein, nor was there any apparent connection 
between it and the underlying transition rocks. Mr. Medlicott, who exa- 
mined the deposit, however, saw no reason for doubting, in spite of the 
irregular mode of occurrence, that a large supply of the ore might be ob- 
tainable. 

■ An analysis of a sample of the" ore from Ramtek in Nagpur was ' 
made by Mr Mallet, who found that it contained 78’64 to gQ’jg per cent.! 
of the sesquioxide, giving9’7i percent of oxygen, a somewhat lower proper- | 
tion than the ordinary commercial ores. The deposit, however, is near the 
surface, would be easily worked, and has been described as being ten feet 
thick and extending in a north-west to south-east direction for a quarter of 
a mile. 

Medicine.-— Several of the compounds of this metal are, owing to their oxi- 
dising properties, of considerable value as disinfectants. At one time a mix- 
ture_ of sulphuric acid with the black oxide was used for purposes of 
funiigation, but is little employed now-a-days. Condv's-fuid consists of 
an impure permanganate of potash, which salt is a valuable disinfectant, 
and mild astringent. 

Industrial Uses. — The uses to which the ores of manganese are put in 
the arts are somewhat varied. The peroxide is extensively emploved in glass- 
making’, to destroy the green colour of glass, which it does bj’ converting the 
protoxide of iron into the peroxide ; when added to excess it gives the glass 
a red or violet colour The same oxide is used in porcelain painting 
for the fine brown colour which it yields. It is also employed for glaz- 
ing pottery, and in the preparation of enamels. Its most valuable property, 
however, is the ease with which it gives off oxygen off the (application H 
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heat, a-property which is largely taken advantage of in.the arts. It is also 
used in the manufacture of chlorine and calcium chloride. 

Of late years the ores of manganese have been extensively utilized in the 
manufacture of iron and of steel, by the Bessemer process, the latter espe- 
cially, Manganese in the metallic state is said to deprive iron of its magne- 
tism. Lately a process of application of this principle has been invented in 
England, by means of which the metal in the proportion of 27 per cent, is 
mixed with the steel used for ship-building ; and it is contended that this 
mixture deprives the steel of its magnetic influence on the ship’s compasses. 

MANGIFERA, Linn. ; Gen. PL, I., ^20. 

A genus of trees which belongs to the Natural Order Anacardiace^ and 
comprises some 30 species, which are found in tropical Asia, chiefly in the 
[ • Malay Peninsula. 

Mangifera foetida, Lour.; 1 * 1 . Br. JnA., II., 18 ; ANACARciACEiE. 

Syn.~M. HoRSFiELDii and M. fcetida, Miq^. 

Vem. — La-mote, Burm.; Bachang, Malay. 

Refereaces.—&tra, For. FI. Burm., I., 30S! Miq., FI. hid. Bat., /., Pi. 2, 

632 : Mason, Burma and Its People, 448, f 4. 

Habitat. — A large tree, native of Malacca, Penang, and Singapore (cul- 
tivated in Southern Tenasserim) and distributed throughout the Malay 

FoodJl-Produces pink or dark red,flo\\ers, and a coarse-flavoured fruit 
which is eaten bv the natives, and for which the tree is cultivated. Mason 
says: “This is a'large Mango cultivated at Merpi, and is quite a favourite 
with the Natives. It has an odour resembling the dorian, and like that has 
been introduced from the Straits.” Rumphius states that the fruit when 
eaten excites “cold exanthemata and fevers,” and that it ought never to 
be used except when very mature. 

M. indica, Linn.; FI. Br. Ind., II., J 3 » 

The Mango Tree. 

Syn. — M. DOMCSTICA, , , ,, 

Vern. — Am, dmb, amchur (unripe fruit), am-ki-guthh (seeds), Uinv.; Am, 
Bcng • Uh Kol.: VI, Santal; Jegachu, bocho, Garo; Gha- 
^dKU^, Am, parat-pang, MAC„ ;Ambe, KvRKV; 

A J i/fnrha Gokd: Aifib, aftVt N.«W. P. ; Am, atnb, 

masoaM. PB. ■’ Amb^amu, SiMJ ; Anp, Am, Ambedtajhar, Dec. -.Anp, 
amba, am, amb. Bomb.; Amba, Mar.; Amb^ Cv 7 ., Am, amb, onv, 
Bundelkhand; Mad, mangas, mam-marum, Tam.; Elamavi,mamadi, 
mhnid, mmmdi, makandamu, guggu-mnmidi, im'a mumidi, racha 
■mamiti, nt-un, ' . , , - t.ya mamidi,^EV.-, Mavina, mavn, amba, 

madha-dit (messenger of spring), Sa.ss., Amba, ring/y nA, vFRS 

■Oiafprpnces Poxb Ft. hid., Bd. C.B.C., 215, Brandis, For. FI., 2257 

Reference, f ■, pi^ Syh., t., 162 Gamble, Man. 

rlmh ich bair& FI., ‘ifstenart, Pb. PL. 45 ! DG 

Timh., ip , , pheede, Mart. Mat., JV., t., t. 2; Elliot, FI., 

OrtguiCidt.Pl., , ,fi 2 1 Mason. Burma and Its People, 447, 


Drugs, 32; Murray. PJ. ^‘%ff'f;f p,,hcDMed. Top Oudh and Sul- 
SCO, Irvine, Mat. p.'i.na , Uf ’ Buchanan, Statistics of 

tanpore, 4; Macleod, Med. fop. B.shnph, > , /Heu-son, If if 

f^naqepore, p. .SO: 

Did ,7 1 r ,741 : Be. Prod., h .-y . J rovs., fp J-*nomb. Pr., tS, .46, 2.0 

S 3 2S0 2p, 250. 270. 284 2S0, 2J). : Cutiis afi Gum-re-ins'. 

I., 7 ; McCann, Djes and Tans, Bcng.. SS, > 39 . > 43 . > 05 . > 08 , Puck, 
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Ovfs and Tans, N.~W. P., Ss! Liolard, Dyes, 33, 112, App.VI/I.-, Pep. 
Hart. Gar., Lnchnose, March JSS4, 2; iSi'S, 4t Pfp- Pat. Gar. Gancsh 
Khiml, Poona, 1SS2, 4 ,• tSSs, 4 ; tSSs. 3 - Watson, Rep., 4, 20,33, 4 ' 5 ; 50 ; 

ttr f*t/f ,*t Ahhjyrt ( 



Darrahs l^otc on Cotton^ St; Report^ Forest Advin.y Ch.^Nagpur, 

Vi m * . »**_/. > — 0\ .On^ 7 1 m.O ^ j • 



JS6; VJiJ., 222', journals, 262-273 i M.,Sek., 373: HI., Pro., iS2', 
IV., S4, 21$: Sctcc.,S9, 141: Pro., xct.; VI., 44} Sol., 107 : Pro., 107, 
loS', VII., h: Scl.,S3:Pro.,3i: VIII., Set., 136, t3S, 165,178: IX., Sel., 
56; A'., r. Pro., 40, lOS i XI., Pro., 43; XIJI., Sel., SO, 60, 61, 63; New 
series !-~I., Sel., 59, Pro., 37: IV., Pro., 13, /4I F., 74; VI., nS-J23, 141, 
142 Pro., 2 ! VII., 325-327, Pro., USS3), 124, 136, 137,148: VIII,, 260-277, 
292-305, Pro., 42, 43: Gaaetteers Bombay, II., 39, 355; IV,, 23, 24; V., 
23, 24, 285, 360 ; VI., 12 ; VII., 3S, 30. 40 , ; VIII., 94, 95 : XI., 96; XIII., 
23,294', XV., 21, 7t:XVllI., 41: M-IF. Provs.:-!., So; III., 235; IV., 
lx.v. ; X., SoS, 711 : Olidh, II., 3 i 3: Mysore and Cooryr,/., S3, SO: Settle- 
ment Reports; — Panjfib, Gnsrat Hist,, i 34: Kornal Dist,, 16; Hoshidr- 
pur Dist., 12; Sialtol Dist., n; Simla 'Dist., xHv., App. II. H.; Kohai 
Dist., 30: Rofitdi Dist., jS; Delhi Dist., 27; HaatWa Dist., 94: N.-W, 
Provs,, Shajchdnpur Dist., IX. ; rUlahabad Dist., 38; Central Provs., 
Upper Godavery Dist., 3S; Mttndla Dist., SS; Chindredrn Dist., III.; 
Nimar Dist., 201 ; Port Blair, 1570-71, 33: Hunter, Orissa, II., 5; App, 
155 } App. IV., 179: App. VI.: Aplin. Rep. Shan States, 1587-SS: 
Manuals Bombay, Rev. Acets., p. 102: Madras, Trichinopoly Dist.,'78 : 
Cuddapah Dist,, s'6, 263: Indian Forester, 1., 363: III., 201, 237-, IV,, 
230: VI., 240, 298, 321,338: VIII., 402; IX., 211 : X., 31, 470, 543: 
XI„tS:XII.,73, iSS; XXII., App., 27; XIII., 120: Indian Agrtailturist, 
Aunt. I4ih, 1SS6; 15th June, and loth Avyt. 1SS9. 

Habitat. — A large, glabrous tree, found on the Tropical Himalaya, at 
altitudes of 1,000 to 3,000 feet, from Kumdon to the Bhut.in Hills, the 
Kli,isi,-i INIountains, Burma, Oudh, Lower Hills of Bchar, and in the 
^^’esfern Peninsula from Kliandcsh southwards. Cultivated as far west as 
Muscat, in all Eastern Asia, and general in the tropics. DeCandolle 
UTites; “ It is impossible to doubt that it is a native of tlie south of Asia or 
of the Malay Archipelago, when wc see the multitude of varieties cultivated 
in these countries, and the number of ancient common names," 

History. — From its indigenous home in India, wliicb, according to De 
Candolle, was the region at the base of the Himdlay.a, especially tow.ards 
the east, and in Arracan, Pegti, .and the Andaman Islands, the cultiv.ation 
of the fruit must have spread .it an early age over the Indian Peninsula. 
According to Rumphius, it has been introduced into certain islands of the 
Asiatic Archipelago within the memory of “living men,” while in others it 
has e.visfcd from a remote date. 

Tliere is no doubt that it has been known and cultiv.ited all over tire 
peninsula of India from a very remote epoclu It is closely connected with 
oansknt mythology and is mentioned in m.iny of lire old tales and folk lore 
of the Hindus. Unschoton, in ins Voynstvio the East ludses, mentions 
Several varieties of mango, .ind his description indicates a very widespread 
cullivadon at tiiat date. Abul Fasi, in the Attt-i-Akbari written about tlie 
same time (300 years ago), describes a l.irgc number of cultivated r.ices 
and st.itcs that ” Mangoes are to be found everywlicre in India, especiallj' 
m Hengai, GujnU, Maiw.i, Khnndesh, and the Deccan,” localities all 
l.imcms fonhe fruit at the present d.iy. Talking of Behar he notices an 
mlcresUng race, produced by cultiv.ifion (which also e.xists at the present 
dclirousT stature of a man, and producing very 
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Cultivation. — The editor is indebted for the following account of the 
chief races of cultiv'ated Mango, and of the nlethods pursued in growing 
them, to Mr. Maries of Darbhangah, an expert on the Subject : — 

Origin , — “The cultivated mangoes of India have arrived at a great 
stage of perfection and consist of very numerous races, although these are 
unknown to most people, except as Bombays, Lungrahs (Lengras), and 
Mai das. 

The many dozens of sorts sold in the bazdrs under these three names, have 
given the idea that there are only three kinds of mangoes fit to eat. These 
three names really represent three distinct strains of cultivated fruits. It is 
interesting to note the changes that have taken place in these fruits _ The 
form or shape has continued almost the same as that of the wild varieties, 
but the flavour has developed from “tow and turpentine” to something 
too exquisite to express in words, each good variety having a flavour of 
its own. On examining, for example, the outline of the fCangra varieties, 
one notices the true shape of the Bombay “ afooz, ” one of the finest man-' 
goes; also in the Tirhoot mangoes, one sees a great similarity to a sort 
called “ Kishunbogn. ” I have seen two types of wild mangoes; one very 
variable from Kangra, and one from Sikkim, but these may be viewed as 
manifesting the two great shapes of cultivated mangoes. 

Improvement by selection.— The latter wild sort is evidently the progeni- 
tor of the Malda cultivated varieties; the Kangra form might naturally be 
viewed as the ancestor of the Western Indian sorts, but these two wild 
varieties almost unaltered have been met with under cultivation in Tirbooty 
and they produce all the different families of cultivated mangoes, as the 
result of accidental or anificial selection. T ill recently mangoes were 
always planted from seedlings, and even now this is frequently the case. 
When the trees fruited, the good sweet ones were allowed to grow, while 
the sour and worthless were cut down and used as firewood. In this w'ay, 
selection took place and is going on at ihepreseni time inTirhoot and Nor- 
thern Bengal, and I suppose in other districts. The intercrossing of Che 
flowers of the primary races has produced innumerable subvarieties of 
fruit of all sorts, sizes, and quality, only the best of which have been 
grown and propagated to any extent. _ . 

Propaeation.— Mangoes arc propagated by inarching, that is grafting 



good as the frolt soun, a few better and the rcst^orso. 1 should adi'ise 


planting seedling mangoes, where grafts are difficult to 
for the seed only such ‘orts as A/oor Pttary, Kt^henh gh, DurhhongaK 
Bombay, Fttehe ini good forms; and then only fiom well-formed qui e 
ripe fruits The season of ripening too might be prolonged if such hi ids 
J Rhori Bndnya, Mohur Thakoor, and other Bud^a sorts were used for 
seed. This was done on rather a large scale in durbhungah A good 
mango seed should never bethn wn away; alu ays plant it if Possible. 

Sod and CuHivation.~Mango tr^s grow 
of India The home of the tree in the Himalaya is from 2,000 feet 

It seems to grow as well in a suamp as on a bund, but tl^e Jruits 
and finest trees in the plains are always produced on 
raised ground. The soil does not seem ’ j, s- pi«vf>v' 

In Bengal, it grows equally well in a rich deep nvrr , y 

or in sandy soil In Gwalior ue have fine trees m • • j’ 

mous crops of fruit The best place to plant ffi/ 

well drained piece of land with a good depth of soil- ^enthe trees 
are young, the land between them should be ueli cultivated every year, 
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and round the young trees the ground should be dug up and stirred fre- 
quently- When the trees are about to feet high, the ground for a space 
of lo or 12 feet all round should be dug up in January or February and 
manure well .mixed with the soil. In Bengal, where irrigation is not 
generally necessarj', this manuring would be best done after the fruit has 
been gathered. In Central India I do it in February. Where mango 
trees are irrigated, as they are in Gwalior, Allahabad, and other similar 
localities, no water should be given after the rains to fruiting trees ; allow 
the plants to dry up and get well ripened. If this be done, a crop of fruit 
every year will be the result. Our trees are about 20 feet high. We do 
not irrigate after the rains. We dig up and manure the ground around 
the trees in February, and when the fruit is set we water from a well, 
every 8 or to days, till it becomes ripe, and the rains begin. This treat- 
ment has been carried on for two years ; we had a good crop last year; 
this season we have an enormous one. If iirigation is carried on all the 
year rcund, the flowering season is brought on prematurely, the flowers 
arc deformed, and become large masses of leafy flowers that hang on 
the trees for months and produce no fruit. 

Planting. — The best time to plant mangoes is in the rains — July. The 
native method of growing plantain trees round them is very good, but 
'-instead of planting one or two for “ luck, ” I grow four or five for shade 
and pn.tection, tailing them_ out when the mango tree is strong enough 
to stand the rlimatc. In laying out a plantation the trees should be put at 
least 30 feet apart. The holes for planting should be prepared six months 
beforehand, dug up well, and a little very old manure mixed with the 
soil. 

Cultivated Races. — Of 'cultivated sorts of mangoes I have collected! 
upwards of 500, and from these ‘have selected too good ones. Mangoes 
may be obtained to fruit in succession, from May till November. Thus 
the Bombaj' Afoos fruits /n Maj'. The Kuabogh of Tirhoot also does so, 
while the Budnvas and Kailkei's fruit in ''cptember to November in 
Tirhoot and Malda. In 1885, in Durbhungah, 1 had mangoes every day 
for five months. In that year a list of fruits was selected and grafts were • 
made of all. These were grown in model plantations. One plantation of 
about 12s trees was selected from stock derived from the Madras Horti- 
cultural Society, Calcutta Nursery men, Chanchal estate, Malda, and Bom- 
bay ; the sorts planted were as follows : — 

Madras. — Peter mangoe, Goa, Mul^va, Komaine, Ameercota, Di[- 
pusund, Wallajab pusund. Office pusuno. 

‘ Fuziee bewa, Bura jalli bund, Chota jalli bund, Latcuspu, 

Mohunbogh, Lumba budaya, Dilshoj. 

Durbhungah. — Kuabogh, Durbhungah-Bombay, Gopalbogh, Kakoria 
fcucumber-mango), Gobinpoor-ka-Sinduria, Khupurwa (camphor). The 
melon _ mango, peculiar to this district, is known as Naroi-ka-kerbuza, 
Mohidinugger kerbuza, Dhoola walla kerbuza also Nurslnghbogh, Maha- 
raj pusund, Derruna, Kishenbogh, Gowrays, Bhoopolie, Kurrcinai after 
the iruit Kurela and manj' others. 

Bambay.—Piesry, Afooz, Salem favourite. — In laying out a plantation 
of mangoes the trees should be so arranged that the season of rioening 
comes in order ; the early mangoes planted to the east, medium mangoes 
in the middle, late inagoes, west. In the large Durbhungah plantation of 
about 65 acres, there arc three sections arranged as above, • 

The following descriptive list of good sorts of mangoes may be found 
useful ; it is referred to five sections : — ■' 

. f ■d/'oos.-— This is the celebrated Bombay mango, a lovely orange colour, 
with reddish flesh. It is really not a Bombay fruit at all, but probably 
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came originally from Salem. Absurd prices are often paid for this fruit, as 
much as R60 per 100 being given by dealers. Like most mangoes this 
should never be eaten fresh, but should be gathered ripe from the tree 
and laid upon a shelf for a few days to fully mature. Weight, 8 to 12 ozs. 

Kuahogh. — A Tirhoot mango, of which the qualitj' is as good as the 
finest Afooz. It is a small green fruit and ripens early. The name signifies 
* crow’s food.’ Its weighs about 4 ozs. Season May. 

Durbhuiigah-Boinbay. — This is the Bombay of the up-countrj’ gardens 
and about the best known mango. A very old plantation e.vists at Norgona, 
Durbhungah, and another called the Lakh Bagh, near Somaspur, had 
once upon a time a lakh of trees, said to be of this kind. Season May, June. 

Safada. — A whitish variety of the above, better in quality I think. 
Season May, June. 

Gopalhogh. — A Malda sort. This is the celebrated Malda kind said 
to be equal to the Afooz. It hangs till late in June, and is a superior fruit. 
It is very like Durbhungah-Bombay but smaller. Weight, 6 ozs. 

Kakorta [cuctimbcr-plaitiain). — Very like a cucumber, often 7 to 10 inches 
long by 2\ inches wide; a most luscious, refreshing fruit; weighs from 
10 ozs. to iflj. It is a plentiful variety in Tirhoot, but is seldom gathered in 
good condition, and is often sour. When gathered ripe from the tree, and 
kept for a couple of days, it is a perfect fruit. 

Kurrelna.— "Hamea after Kurela (Momordica). This is a variety pf the 
cucumber mango, smaller and covered over with greenish warts like a 
Kurela fruit. It weighs 8 to 12 ozs. Season July. 

Banka that is, ‘twisted.’ This is a large green fruit totally unlike py 
mango I know. It is twisted, weighs life and has a strong flavour; it is a 
very rare sort. Season July. 

Ameercola. — Madras fruit ; weighs 10 ozs., has a rough skin like an 
orange, a very peculiar shape, and very distinct. Season July. 

Dilpusund. — Several fruits bear this name, and the one 1 received from 
Madras is like the Durbhungah chnpki (flat) or chupra. It is a desirable 
fruit and very good looking. Season JuW- 

Burma or Dertima, from Law’anie Tirhoot. The true sort is pne of the 
finest of mangoes. It varies in size from 8 ozs. to ilb, and is a round 
yellowish fruit of most exquisite vanilla-like flavour ; the flesh is rather hard, 
but melts in the mouth. There is another variety of this, a red fruit, which 
at first sight might be mistaken for a Blenhiem orange apple. Season June 
and July. 

Kishenbogh Durbhungah — A celebrated fruit, which, since the railway 
has been opened, is sold with Gowraya Malda by thousands in the Calcutta 
markets. It is a round fat mango, of first rate quality. Season July. 

Kishenhogh.—Thls fruit often hangs on the tree till the seed germinates 
inside. I have had several examples of this, in which the young plant has 
grown completely out of the fruit. The flesh of the mango in these cases 
had become quite hard, and tasted like a carrot. . 

Lerrua or Lerrna— {iroxn Laddu, a sweetmeat). This is the most 
beautiful of all mangoes, the mixture of orange red and green, m stripes and 
blotches, resembles the colouring of a ripe apple. Season July. 

Shah pusund — (generally called Alalda). A fine large, irregular shaped 
fruit of fair quality, largely grown as it is hardy and a good cropper; some 
of the fruits w eigh zBi. Season June and July. , , j 

Goivraya Malda . — A Tirhoot mango, also called " Safada Malda and 
Tikari.'” A good specimen of this is one of the finest mangoes in tydia. 

It cannot be mistaken, as it is the type of the large class of raised stoned 
mangoes. It has an aroma and flavour distinct froni those of any fruit 
I know. The skin is as thin as writing paper, and the stone so tender 
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that when cut, the knife often goes through it. There are many forms of 
tins race; the best 1 have named after Mr. Buckley, as Buckley’s Gowraya 
Malda. 

The skin of this is rough and leathery; it is a very irregular 
shaped round fruit, often 'with the pistil scar or “ Nak ” developed in a 
most curious way; a fine flavoured and rare fruit. Season July. Weighs 

8 02S. . . 

Butipali . — A small ovoid mango, often perfect^ crimson, Vermillion, 
and j-ellow in colour, perhap.s the best of all mangoes. I have obtained it 
from several places in Tirhoot, but always of the same fine quality. Season 
Jul}'. Weighs 6 ozs. 

Inerna — (meaning spontaneous). This is the largest mango, some speci- 
mens attaining a weight of 4ib. It is of good flavour, but is a rare fruit. 
Season July and August. -It came up from seed in a native gentleman’s 
garden in Durbhungah and only one tree was supposed to exist. 

Nurdnghhogh — A blue mango weighing lift. It can be readily distin- 
guished by its leaf which frequently is as much as i8 inches long. Season 
July and August. A good fruit. 

Maharaj ptisuitd . — A Tirhoot fruit of fine quality though common and 
well knoivn. Weight 6 ozs. ^Season July. 

II. Kerbuaa mangoes . — We come now to a distinct class of mangoes 
called in Tirhoot kerbuzas or melons, from the musk scent thej' possess. 
There are three good kinds, all of which are of fine quality and ripen late in 
July, Naroihakcrbtma, Mohedcnugger herbztza, and Dhoola svalla kerhusa, 
all three should be in every collection. 

III. Bjidoyas.—T\\e above mangoes are generally all over by the end of 
July, but sometimes hang till August. The class of mangoes called 
Budayas and Maldas (true) have all peculiar shaped fruits, and seldom 
ripen before the middle of July, and with care and protection will keep till 
October. These fruits may be seen hanging on the tree in October protect- 
ed by little Bamboo baskets from wasps, birds, &c. In 1S85, I had some 
fruits gathered fresh from the tree in excellent condition on the 30th October. 

Khari Budaya — Ripens first. Season Jul3f-August. Weighs 8 ozs. 

Terha Kellua — (The crooked plantain). Always a long, ugly fruit, with ' 
■the stalk on one side, hence the name. Weighs i to i^ft. It comes from 
Chanch'al in Malda. 

Fuslee Bevia , — The large mango one sees in Calcutta, weighing 1 to 
zft, very common in the bazar there in August; these fruits sometimes fetch 
as much as 1 rupee each. 

fnlli bund (seed in a net), because after the skin has been taken off, 
the flesh appears to be in a yellow thread net; this is from Malda, and is 
an excellent fruit. Season August and September. Weighs i to 15ft. 

. Durbhungah Budaya — or sotiria budaya — a very first class mango, 
flatfish and good looking; it has no fibre, a very thin skin, and a small 
thin stone ripens August. , Weighs 10 ozs. to jft. 

Nukkna Lungra . — So named because the pistil scar develops into a 
prominent nose-like projection. This is a Durbhungah mango and is a 
very good sort. Season, August and September. , ' 

Mohtmbogh~'pTom Malda and Monghj'r,a very large, round, irregular 
shaped fruit, i |ft weight, of fair flavour. 

Mohur Thakoor . — One of the latest and best mangoes, very' utrly, and 
very irregularly shaped. They hang on the tree till October T weight 
I to lift. ^ ' 

, ’I'a}s~‘ Phe native name of the Borassus palm. This mango is just 
like the fruit of palm of the same name ; it weighs i to lift, is good eating- 
and ripens in September. & 
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IV. (meaning twelve months). There are several varieties 

of the perpetually fruiting mango, none very good. They are grown more 
as curiosities than anything else. 

V. Luttea —The creeping mango. 

rhis_ is really not a creeping mango, but a decumbent variety, produced 
by grafting. There are several varieties of it. Mr. Chatterjee, the Calcutta 
Nurseryman, has one variety that ^rows along the ground and bears 
small roundish fruits. Another is trained on a machan, and bears large 
fine-shaped fruits. It is a true mango, and a cultivated sport. I have 
had samples of fruit of Luttec nm from Tirhoot, and they prove to be 
" Shah pusttnd’^^ and “ Dhoola vialla herbtiza ” I am informed these two 
trees were originally staked and trained down to the ground, and bore 
fruit in this way. After a considerable space was thus coveied, even- 
tuall}' the training ceased, and the trees at -once grew up and formed 
straight stems.” 

[This form has probably given rise to the accounts of creeping and 
vine-like mangoes mentioned ,in the Mn-i-Akbari, by Wallace in his 
“ India in 1887,” and by other writers. Co 7 tf. with Willughbeia edulis 
under India-rubber, Vol. IV., 363. — EdP\ 

Gum — The bark yields a gum, which, according to Atkinson, is fre- 
quently sold in the bazars as gum arabic. 

Dye, Tan, and Mordant. — The bark and leaves yield a yellow dye which 
is not much used. In Monghyr, the bark is employed with that of Bassia 
latifolia, Punica granatum, and Bauhinia variegata for dyeing yellow, and in 
Lohardaga it is used in combination with the barks of several olhertrecsin 
obtaining a permanent black. The .Magistrate of Chittagong states that 
in his di'trict “the juice of the bark obtained by simple beating and mixed 
with lime yields a fleeting green dye.” The Forest Officer, Palanpur, 
Bombay, recentlj' sent to the Editor a piece of co’ton cloth dyed a bright 
rose-pink with mango bark, turmeric and lime— perhaps one of the best 
colours in the admirable collection of Palanpur dyes kindly furnished 
by that gentleman. Samples of the bark were sent by Government among 
other dye stuffs to Mr. Wardle for examination, It yielded, by his pro- 
cesses, a series of very beautiful, though generally light and more or less 
yellow, shades of brown, slate, and drab, when used with cotton, silk, and 
wool. The pulp of the pruit, also experimented with by him, produced 
yellowish drab or grey shades, which were little affecteef by the different 
processes employed for silk or cotton. 

The bark is employed for tanning in the Dacca district and Bankura; the 
leaves are similarly employed by the poorer classes in _ Oudh. The dry 
unripe fruit is largely used as a mordant specially in dyeing with snfilowcr. 

Oil.— Dr. Cooke slates that the SEtps contain a large percent. age of 
oil, but no information apparently exists, either as to the method of prepar- 
ing it. or as to its uses. 

Medicine.— The bruit has long been considered a valuable medicine 
both by Hindu and Muhammadan physicians, and has formed the subject 
of many articles by writers on the M.atcria .Medica of the ^ bus m Jiie 

BhavaprahiSitfH confection made of the juice of the ripe fruit, sug.ir, .and 
aromatics is recommended as a restorative tonic. It is, honey', unneces- 
sary to enter into a detailed account of the opinions of older writers on w tint 
is after all an unimportant drug. The following extract from the receriJy 
published Phamiacographia Jndica, together with the rqmeyhat num '’“S 
list of Speci.al Opinions fooxv, may, therefore, suffice to 
cipai mcdicin.al propeniis supposed to be possessed by the Irvi : 

“ Shortly, we m.ay s-av that the ripe fruit is con-idtre:! to be m /ng 

and refreshing, fattening, and slightly laxative and ciiirrlic; bu. ,c rjnei 
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and fibre, as well as the vinripe fruit, to be astringent and acid. The 
latter when pichled is much used on account of its stomachic and appetis- 
ing qualities. Unripe mangoes peeled and cut from the stone and dried in 
the sun form the well-known A'mchnr or Ambosi (A'vti'n^t’s/, Saks.), so 
largely used in Indians an article of diet ; as its acidity is chiefly due to 
the presence of citric acid, it is a valuable antiscorbutic ; it is also called 
A'm ki-chhiHa and A'm-hka^h’i- The blos.som, kersci., and b.srk are con- 
sidered to be cold, dry, and astringent, and are used in diarrhoea, &c., &c. 
The smoke of the burning cewes is supposed to have a curative effect in 
some afleclions of the throat. According to the author of the Mahhzan. 
the Hindus make a confection of the baked pulp of the unripe fruit mixed 
with sugar, which in time of plague or cholcr.a they t.ikc internally and rub 
all over the body; it is .also stated in the same uairk that the midribs of 
the leaves calcined arc used to remove warts on the eyelids. Mangoes 
appear to have been known to the Arabs from an early date .is a pickle; 
they were doubtless carried to Arabian ports by Indian mariners. Ibn 
Batuta, who visited India A.D. 1332, notices tlieir use for this purpose. 
The powdered seed has been recommended by Dr. Kirkpatrick as an 
anthelmintic (for lumbrici) in doses of 20 to 30 grainc, and also .-is an as- 
tringent in bleeding piles and menorrhagia. (Ptiar. of India. 50)" It 
m.iy be here noted that this property of the seed is described by Palu- 
danus in his Notes on Linschotan’s Travels. He writes : “ Being raw it is 
bitter of taste and is therefore good against worms, and looseness of the 
belly ; against worms wlien it is eaten raw, and .igainsl loo.scncss of the 
belly when it is ro.isted.” "From the fruit just before ripening, ,1 gummy 
and resinous substance exudes, which has the odour and consistence of 
turpentine, and from the bark a gum Is obtained which is partly soluble 
in cojd water.’’ Ainslie says that the gum-resin mixed with lime-juice 
or oil is used in "scabies and cut.ineous affections. The juice of the ripe 
fruit dried in the sun so ,is to form thin cakes (Aatras or Amniit, Hin'd, ; 
Amj>a(ioli, Mar.; Amravarta, Sans.) is used as a relish and antiscor- 
butic. Mango bark and fruit have been lately introduced by Dr. Linguist 
to the notice of European physicians {Practitioner, 18S3, 220) ; he re- 
commends it for its_ extraordinary action in cases of hmmoirhagc from 
the ujcrus, lungs, or intestines. The fluid extract of the bark or rind may 
be given in the following manner:— Ext, FI. Mangif. Ind., jo grains; 
"’3l®r, 120 grams. Dose— One te.ispoonful every hour or two, or the juice 
of the fresh bark may be administered with white of egg or mucilage 
and a liitle opium.” 

In addition, it may be stated that in thePanjab and Sind a gruel made 
Of the kernels is admini-stered in cases of obstinate diarrhoea and bleeding 
piles, and that the seeds are also considered useful in asthma. 

Chf.mioai, Composition, — The following is extracted from the Phar- 
macographia Indica 

‘'Processor Lyon (1882) examined the dried unripe peeled fruit, and 
' 1 ui^ contain water 20 'q 8, watery extract 6i'4o, cellulose 4.77, 

insoluble a_^ 1-43, soluble ash I'pi., alkalinity of soluble ash as potash '.fi, 
tarLiric acid, with a trace of citric acid 7 04, remaining free acid as malic 
fcee acid per loo parts air dry substance 24'93. 

The orange colouring matter of the ripe mango is a chlorophvH pro- 
readily' soluble in ether, bisulphide of c.arbon and benzol, but less 
re<adily soluble in alcohol. It yields with these solvents deep orange- 
coloured solutions which are bleached by solution of chlorinated soda, and 
turned green by hydrochloric or sulphuric acids, the orange colour being 
again restored by an alkali. 
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_ 1 he bark and seeds contain a tannin. Fifty grams of the powdered 
seed exhausted with alcohol, go per cent., filtered, the alcohol evaporated 
off on the water bath, and the residue dried over sulphuric acid, left an 
extract weighing 3'i6 grams. Of this extract '3 gram was of a resinous 
nature, and insoluble in water. The portion soluble in water, equivalent 
to 5'72 per cent, of the seed, gave the usual reactions of a tannin. The 
aqueous solution of the tannin was precipitated with gelatine, filtered, and 
the filtrate shaken two or three times with ether. No appreciafaJe residue 
was obtained by the evaporation of this ethereal extract showing the 
absence of gallic acid, (f G. Prehble)” 

Special Opinions. — § “ The smoke of the burning leaves is supposed 
to have a preventive effect in hiccough ” (Civil Surgeon J. Anderson, M.B., 
Bijnor, North-Western Provinces). “The unripe fruit roasted, dissolved 
in water and made into sherbet w'ith sugar is freely taken by the nativ'cs 
to prevent sunstroke, the pulp is also rubbed over the body for the same 
purpose” (Assistant Surgeon N. R. Banerjee, Etaiuah). “The kernel 
of the seed is used for dysentery ” {Surgeon-Major P. N. Mookerjee, 32nd 
Regiment, Madras Native Infantry, Cuttack, Orissa), “The powder of the 
dried kernel is useful in diarrhoea and chronic dysentery, as an astringent” 
(Assistant Surgeon Nehal Sing, Saharanfur) “ Unripe mangoes toasted 
and made into sherbet form a reputed remedy for heat apoplexy ” (Assist- 
ant Surgeon T. N. Ghose, Meerut). “I was lately told by a very intelligent 
patient that he had found the mango decidedly anthelmintic ” (Surgeon 
Major Farguhar, M.D., Ootacamund). “ Amchur is the very best antiscor- 
butic that I know. 1 have found it stamps out scurvy when lime juice and 
all other available remedies had been tried in vain ” (Brigade Surgeon 
C. Joynt, MD,, Poona). “The dried kernel of the ripe fruit is used as an 
astringent in diarrhoea” (Civil Surgeon R, Gray, Lahore). “The 
liquid extract is as efficacious as bael in dysentery” (Civil Surgeon G. C. 
Ross, Delhi, Panjdb) “ Flour made from the kernel of ripe mango 
seeds when dried, is made into chdpatis, and eaten by men of low caste, 
in the Northwestern Provinces” (Surgeon A. C. Mukerji, Noa- 
khally). “ The kernel is a constant and unfailing remedy for diarrhoea and 
dysentery amonest the hill tribes of the Sourali Mahlias. In my travels 
as Deputy Superintendent of Vaccine, I had frequent opportunities of 
noting the effects of the drug. When the Sourahs came down to the plains 
and remained for a week or mere, they were very subject to diarrhoea or 
dysentery. They then eagerly sought for the seeds and used half a kernel 
in the morning and half in the evening. This treatment they continued 
for two or three days with marked effect and perfect cure resulted in five 
days at latest ” (Honorary Surgeon E. A. Morris, Tranquibaf), " I have 
never observed any laxative effects from eating the ripe fruit or heard of 
its being eaten with this object; if true it would not be safe to cat the fruit 
in large quantities when cholera is prevalent, as it often is in India during 
the mango season. The kernels of the seeds are sometimes roasted and 
eaten as food by the poorer cLasses in times of scarcity " (Brigade Surgeon 
G. A. Watson, Allahabad). “The dried (lowers, either in the form of decoc- 
tion or powder, are used as a useful astringent in looseness of the bowels, 
chronic dysentery, and gleet” (Assistant Surgeon S, Arjun Jiavat, L. M., 
Girgaum, Bombay). “The gum of the mango free is used for cracked 
feet with good effect" (Surgeon-Major jf. North, Bangalore). t he 
green fruit is .s-ofu-ned bj' roasting, mixed with water and 
natives of Upper India in "sunstroke and burning of the body- Amchur ana 
pickles prepared from green fruit are issued to prisoners m jails as anti- 
scorbutics. The kernels arc dried and stored for medicinal use. in times 
of scarcity the flour of dried kernels is used by the poor as an article o. 
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diet” (Assistant Surgeon S. C. Bhattcrcharji , Chanda, Central Provinces). 

The kernel (powdered) with resin and kurchi is given in dysentery. 
I have seen several cases cured by this. Dose : equal quantities of each 
ingredient mixed and about 15 grains given twice or thrice a day to 
adults” (Assistant Surgeon A'. N. Bhattacharjee, Tirhoot .State Rail- 
viay, Somastipore). “The kernels powdered when thoroughly dry are 
used as food in the North-Westj being made into chapdtis,” (Narain 
Misser, Kothe Bazar Dispensary, Hoshangabad, Central Provinces). 
“ The unripe fruit cut and dried is a valuable antiscorbutic. It is now 
in use in Bengal jails” (Surgeon R. L. Diiti, M.D., Pubna), “The 
ripe fruit .is laxative. The kernel of the seed is used as an astringent 
in diarrhoea. This is one of the ingredients of Pogson’s Bael powder. 
The baked green fruit is made into a sherbet, and the pulp applied 
also externally in sunstrokes” (Bolly Chand Sen, Teacher of t M edicine). 
“ If the small white kernel of the mango stone be steeped in a little 
water and reduced to the consistence of paste, it may be applied to any 
part of the skin which burns, and it will soon have a cooling effect ” (Sur- 
geon BT. iVilson, Bogra). The unripe fruit is used by the natives in 
the form of sherbet as a refrigerant and diaphoretic. The juice is used 
in fissures of the feet and between the toes or fingers ” (Civil Surgeon 
f. H. -Thornton, B. A., M.B.,Monghyr). “The kernel of the stone has been 
frequently used in diarrhoea of children with success, in i to 3 grain doses 
alone or with dried bael” (Assistant Surgeon N. L. Ghose, Bankipore). 

Food.— The mango is a favourite fruit among both Natives and 
Europeans, and is very largely eaten throughout the country. In many 
parts of India, it serves as an important addition to the resources of a large 
section of the native population who own the trees. Fine, luscious fruits, 
weighing each, were, a few years ago, produced on an old tree in the 
Kew Gardens, London. 

Besides being eaten as a ripe fruit, the mango is used as follows : — 

“ When green, stone is extracted, the fruit cut into halves or slices, 
and_(u) put into curries; (b) made into a pickle, with salt, mustard oil, 
chillies, and other ingredients ; (c) made into preserves and jellies by being 
boiled and cooked in syrup ; (d) boiled, strained, and ,with milk and sugar 
made into a custard known as mango-fool ; (e) dried and made into the 
native ‘ ambchttr,’ used for adding acidity to certain curries ; (f) when very’ 
young cut into small pieces, mixed with a little salt, and sliced chillies and 
milk added, it forms a ‘ tasty ’ salad. 

“ When ripe (a) it is made into curry which has a sweet acid, notun- 
pleasant, taste j (b) it is cut into small pieces and made into salad with 
vinegar and chillies (the sour fruit is sometimes so used) 5 (c) the juice is 
squeezed out, spread on plates and allowed to dry ; this forms the thin 
cakes known as ainb-sath (Mr. L Liotard). The kernels are eaten in times 
of famine, and by the poorest classes jn many’ parts of India they are boiled 
and eaten with greens. They' are also ground into meal and mixed with 
various other ingredients to form the relish known as dm-khatai. When 
stuffed with coriander, turmeric, and other spices, and boiled in mustard oil, 
they are esteemed 'a great delicacy. 

Preserves, chatnies, and pickles are made from the mango fruit and 
largely exported to England and elsewhere. Linschoten and Rumphius 
both describe a method of eating the fruit now almost unknown in the* 
country, and probably' introduced by the Portugese as suited to their tastes. 
The former traveller writes ; “ This is ye best and ye most profitable fruit iii 
al India, for it yieldeth a great quantity' for food and sustenance of the coun- 
try people, as olives do in Spaine and Portingale. They are gathered u hen 
they are greene and conserved, and for the most part salted in pots, and 
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commonlie used to be eaten with rice, sodden in pure water, the huske being 
whole, and so eaten with salt mangas, which is the continuall food of their 
slaves and common people, or else salt dried fish instead of mangas.” 
“ These salted mangas are in cutting like the white Spanish olives, and al- 
mos of the same taste, but somewhat savorie, and not so bitter ” “ fhere 
are others that are salted and stuffed with small pieces of greene ginger, 
and garlike sodden ; those they call Mangas Recheadas, or Machar.” 
Rumphius states that salted mangoes were also much eaten in curries with 
fish. 

There seems to be little truth in the charge frequently brought against 
the mango, that it is a fruitful cause of boils. The blue stain produced on 
the cutting knife results from the presence of gallic acid in the pulp, which 
likewise contains citric acid and gum. 

Structure of the Wood.— Grey, coarse-grained, soft, weight 4. ill) per 

cubic foot. . , t 1. 

It is used for planking, door and window frames, in Calcutta for paclr- 
ing cases, and in Rehar for indigo boxes; canoes and Masula boats are 
also made of it (Gamble). When employed for packing cases it should 
be previously well seasoned, otherwise the acid it contains is stated to 
corrode the lead lining. It is stated to be fairly durable, if not exposed to 
wet, but is liable to be worm eaten. Bareilly chairs are reported to be gene- 
rally made of mango wood. 

Domestic and Sacred.— The mango is held sacred by the Hindus and is 
inextricably connected with many of their mythological legends and iolK- 
iore. The following extract from the Pharmacographia indicates some ot 

these ideas ; — . .j u 

"The mango, in Sanskrit Amm, Chutn and Sahakarafissnm to be a 
transformation of Prajdpali (lord of creatures), an epithet in the Veda ori- 
trinallv applied to Savitri, Soma, Tvashtri, Hiranga-garbha, Indra, and 
Ae-ni. but afterwards the name of a separate god presiding over procrea- 
tion (Manu, xii.. 121 In more recent hymns and Brahmanas BrajA- 
pati is identified with the universe. 

"The tree provides one of the pancha-pallava or aggregate of five 
SPRIGS used in Hindu ceremonial, and its flowers are used in Shiva wor- 
ctiin on the Shivaralri. It is also a favourite of the Indian poets. The 
Swer is invoked in the sixth act of Sakuntala as one of the five arrmvs of 
Kdmadeva. Tn the travels of the Buddhisf pilgrims Fah-hian and 
vun Ctranslated by Beal), a maneo grove > Amravana) is mentioned, tyhich 
Snted by Amraddrika to Buddha m order that he might use it as.a 
rTuose ^ This Amradarika, a kind of Buddhic Magdalen, was the 
SLulhtlrTthemang^ In the Indian story of Sdrya Ba. (see Cox, 

yiheAr{an N„iio„s)thc daughter of the sun is represented as 
Afif/i. or sorceress, to escaoe from whom she became a golden 

persecuted Y a flower, which was then burnt by the 

Lotus. "is ^augo tree, and the king fell in love first 

sorcerfs From tts ashes ^ fruit; when ripe the fruit fell to the 

J^oLd! andVom it emerged the daughter of the sun (Surya Bat;, who was 
rccoirntsed by the prince as his lost wife. , , * tUn, 

Lisboa further informs us that “ In 

tree arc ordered to be used as tooth-brushes, and its of 

pa/ich pollnv, and for pouring libations ; leavrs^a-e 

Skt'v on the d.ay of Shtvrait in the month of of vadous 

also cmploved in adorning matidafis and houses . cleaning the 

iemonies.” The twigs and leaves arc largely used for cleaning »ic 

lecih, and the twigs as a substitute for fan. 
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Manglfera oppositifolia, Roxb.; see Bouea burmanica, Griff.; VoL I., 
M. sylvatica) Roxb.; Ft. Br. lud., IL, 15. 

Syn. — M. INDIO Wall., Cat. 84X7, 1 . 

Vern — Koshavi, Hind. & Beng. ; Lakshmi am, Sylhet; Bun am, Assam ; 
Chuchi am, Nepal; Kat&r, Lepcha; Bagnul, Michi ; Hseng neng 
thayet, sinmlrthayet, Burm.; Kosdmra, Sans. 

RefeYences. — Roxb , FI. Jnd., Ed. C.B.C., 216 ; Voigt, Mart. Sub. Cal., 
272; Kufss, For. FI. Bufm., I ., 804; Gamble, Man. limb., loS ; Mason, 
Burma and Its People, 448,774; U.C.Dutt, Mot. Med. Hind., 3 os ; 
Indian borester, JX., 28. 

Habitat.— A large ever^een tree met with in tropical Nepal and the 
Sikkim Himalaya, in Sylhet and the Hhdsia Mountains. _ According to 
Kurz, it is found also in the Andaman Islands and rarely in the tropical 
forests of the Martaban hills 

Medicine. — ’1 he vruit is dried and kept for medicinal purposes (Roxb.). 

Food. — The fruit is eaten by the natives, though by no means so pala- 
table as even a bad domestic mango iRorlK). The leaves are used in Assam 
to feed the silkworm Cricula trifenstrata. 

Structure of the Wood — Grey, moderately hard. Weight 34 to 4!Jb 
per cubic foot It has been recommended and tried for tea chests but 
when used unseasoned, has been found to corrode the lead foil, thereby 
spoiling the tea. 

Mango, see preceding article on Mangifera. 

Mango Fish or Polynemus indicus, see Fish, Vol. III., 391. 

Mango-ginger, see Curcuma Amada, Roxb.; Scitamine.e ; Vol. II., 652^ 

MangOSteen, see Garcinia Mangostana, Linn.; Guttifer.® ; Vol., Ill, 
. ' ^ 4 - 70 . 

' MangOSteen Oil, Brindonia-tallow, or Kokum-butter ; see Gar- 
[ cinia indica, Ch ‘is. : Guttifer® ; Vol., III., 466. 

Mangrove Bark, a valuable tanning material. The following are the 
chief barks known commercially by this name — arranged alphabetically ; — 

Avicennia ofHcinalis, Linn.; Vol. I., 360. (The White Mangrove.) 

Bruguiera gymnorhiza, Lamk. ; Vol. I., 541. 

B. parvifolia, W. & A. 

Ceriops Candolleana, Arnoti ; Vol. II., 261. (The Black Mangrove.) 

C. Roxburghiana, Ariiott ; Vol. II., 261. 

Kandellia Rheedii, W. A. ; Vol. IV., 565. 

Rhizophora mucronata, Lamk.: Vol. VI. (The True Mangrove.) 
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- MANIHOT, Adans t Gen, PL, III., 306. 

Manihot Glaziovii, AWL Arg. ; Euphorbiace®. 

The Ceara Rubber Tree; or Scrap-rubber Tree, 

Full information will be found regarding this tree, in Vol. IV. 374 
under India-rubber, to which article the reader is referred. ’ ' ’ 

M. utilissima, Pohl. ; FI. Br. Ind., V., zgg; also M. Aipi, Pohl. 

Cassava, Tapioca, Manioc. 

Syn. — Janipha Manihot, Tfunt/i; Mso of Sir W. Hooker Tint HTn.. 
Table 307 T , Vol-sS; Jatropha ftlANiHOT, £ i„Z 
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Introduction and Cultivation 


TliGSG two plants, by some botanists, arereg’arded as separate species j 
by others the latter is deemed a variety of the former, if not at most a cul- 
tivated race only. It differs from Manihot utilissima, chiefly in the fact that 
it is not acrid to the taste and is, in fact, devoid of the poisonous principle of 
that species ; hence it may be eaten fresh. On this account it is known as 
the sweet cassava, while the other form is the bitter cassava, which can only 
be eaten after having been specially prepared. But under each of these 
varieties, there are races or qualities of good and bad cassava which exhibit 
the effects of climate and soil, or indicate ancient cultivation. Thus, of 
Brazilian Tapioca, a writer in the Planter^ Gazette says : “ Now Rio tapioca 
is as much superior to the common flake tapioca as rice grown in Carolina 
is to rice grown in Moulmein or Arracan. Rio tapioca is also as much 
superior to the East India tapioca as Bermuda arrowroot is to potato 
starch.^’ 


y^rn.—Mara'Juli, Tam.j Marachtni, Malay, j Puhipinan viymii, Burm 
R eferences.— Hort. Seng., 6g Voigt, Hort. Sub. Cal., 158; Kitrz, 
For. FI. Burnt., II., 402\ Gamble, Man. Timb.,348; Dais. & Gibs., 
Bomb. FI. Siipp., 77 ; DC., Origin Cult. PL, gg; Grah , Cat. Bomb PL, 
183 ; Mason, Burma & Its People, go? ; Bidxe, Cat. Razi, Prod., Paris 
Exit., p2j Ainslie, Mat. Ind., /., 428-430-, O'Shaughnessy, Bcng. Dis- 
pens., ggg ; Moodeen Sheriff, Sttpp. Pharm. Ind., ifi ; Fluck. & Hanb., 
Pharmacog., 2go ; Bent. & Trim., Med. PL, Z3g; Year Book Pharm., 
i8i 3, i8g ; Atkinson, Econ. Prod N.-W. P., Pt. V., 22-23 ; Drury, U, 
PL, 26g ,- Lisboa, U. PI. Bomb,, 270-, Firminger, Man. Gard. in Ind, 
124; Spons, Encyclop., 1828 -, Smith, Die., g6; Treasury of Bot., 7/7/ 
Simmonds, Troff Agri., 349-332; Rep. Bot. Gar Ganesh Khand, Poona, 
1882-83,3 ; Madras Admin. Man., II., 133 ; Nellorc Man , 114; Admin, 
Report, Andaman Islands, 1883-86, p. 53; Agri. Hort. Soc. India 
{numerous papers & reports on Samples of Tapioca prepared, but the fol- 
lowing are the more important) : Irans. II. {1838), 213 ; Journals {Old 
Serie^ VII., 236-248 ; IX. {Sel.) 77/ XII., 175; I {New Series) 184-191; 
VIII. (Proceedings, 1886), Ixxxi.; Tropical Agncidturist I., {1881-S2), 
853; II; 189-191 ; V., 126; VJI , 561. 

Habitat. — Reasoning on his usual triple lines, DeCandolle strongly sup- 
ports the opinion that the Manioc is a native of America All the wild species 
known in the world (42 in number) are found in America. Ancient historic 
evidence points to Manioc having been cultivated in America.prior to the 
, arrival of Europeans. The natives of America have several ancient names 
*for the plant Added to these facts the cultivation in Asia and Africa is 
unmistakably modern. But, on attempting to locate the habitat of the 
. plant to narrower limits, DeCandolle admits that great difficulty exists. 
If we do not accept its origin as in eastern tropical Brazil, he says, we 
must have recourse to two hypotheses : either the cultivated Maniocs are 
oljtained from one of the wild species, modified by cultivation, or the}' are 
varieties which exist only by tfle agency of man, after the disappearance 
of their fellows from modern' wild vegetation. 
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CULTIVATION. 

Introduction into India and Extent to which Cultivated. 

I. Assam. — ^It seems probable that the Manioc was actually introduced 
into India long before the earliest record of it in botanical books. It is not, 
however, mentioned by Linschoten in 1598, although that distinguished 
traveller and careful historian of Dutch and Portugueseinfluence in the tast, 
goes into great detaKregarding the yams which he saw in India, vo'gt 
tells us that it " had n^er flowered in Serampore, nor had it done so in the 
I-Ion’ble Company’s G^en, Calcutta, in 1814, 

from South America.” l\ "’as apparently first taken .to " ^ 786, 

from Mauritius, by Ge<s\nor Van der Graaf. It is lepeatcdly men- 
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from the root !■> of excellent qinh'tv ^ The tapioca prepared 

a very large and ranidlr inri- ^ already in the Straits Set- 
Thc cultivators are wealthy Chim-co devotee! to its cultivation.” 

troy the trees, and grow the Manior P‘^'‘chase tracts of forest land, des- 
But the crop is an exhausting one fho en'P" maidngvery large profits, 
nerative crop, the Chinese JsDn.?^ nf f?' begins to, fail to yield aremu- 
tracts, lea\ ing the land so spyit-i.1 Purchases and migrate to new 

would take 80 years before the ^®'rigay estimated, it 

land While thus deprecatmo- -> .grow ths would again cover the 

to foster tapioca cultiration Er destruction of forest in order 

to the 5'icld and methods of'ma furnishes useful information as 

the ditlerence beTveen thf Commenting on the subject of 

a fact adduced by ^classes Manioc, he says : « It is 

on the subject, that in oFanimcr r ^ with whom I have conversed 

inverted. If by accident thic ?bey must on no account be 

the variety' described as the ri^ulting tubers do not belong to 

duced by eating these without ^PPhed. The effects pro- 

ness and vomiting, but as their^ti’it’"^^'^ ^b^'jP'og and washing are giddi- 
unpleasant results seldom oi ccur,^ * ^ 

with the prfsent species ^ botanically identical 

not be generally known In poisonous, unless exposed to heat, it may 
West IndLn stL cahed basis of the famoui 

the composition of several Lds^ofSce^”"^ enters largely into 

above, 'ncidentelly Ipu^e to^M 4 n\hot^s^^^ Jenkins in the passage quoted 
vation and in a state of nauiralicot^^ Burma, both under culti- 

not a^vare that either Lnioca o™ - saj's : “ I am 

hot, the plant which produces both f "’^"“fa^tured in Burma, butMani- 
boil the root and eat ft like a vam’ 4 ^'"^^“^atly seen in culture The natives 
by the use of it The Karen namp’ • severe sickness is often induced 

it is called the ‘ Penanp- vam ’ yam,’ and in the Burmese 

Malays have told me thm much nf rh ' whence it was imported. 

from Penang and Singapore is made ^”'owroot which comes 

is usually supposed to be nrenared f ^ plant, though the former 

acre of ground Ranted «'fth ?Lp p sago-palm ; it is^ said that an 

persons than six acres cukid fvf r "°“nshment to more 

plant, m “generally cultivated b^jranlS- I^r^nTesp^^^^^^ 

and important crop in these islands .- — “Taoioca as a vPo-Pfa\ip ^ . 

resu ts more remarkable than even the Otaheiti po’tato • whfle thi 

will at the ^ ^ thrust into *he ground, 

of 5lb of tubers eight or ten months, produce an average weight 

3'’<3'pereidi plafn.’’'’ 8,000ft per 6 /gr^a, allowing a space of 

Soutlfind^afnpf — The Manioc is now so widely cultivated in 

(one of the e i-’t be said to occur more or less in everj district Ainslie 
£s) savs ?‘‘Ha^-F"/ trustworthy writers on Indian medical S 

dance and lit ^?^'”S'/ound that the Jatropha Manihot grew in great abun- 
dance and luxuriance in many parts of Lower India, I, fome months Sfe 
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leaving tnat coumry, in 1S14, attempted to'make tapioca from the root> 
and perfectly succeeded, the first, 1 believe, that ever was made in our 
Indian dominions.” He then remarks : “The tapioca plant is called in 
Tamui mara-L tillie, and, from the circumstance of its having no Sanskrit, 
Arabic, or Persian name, I am led to think that it is not a native of Hin- 
dustan, but was probably brought hither, maiw years ago, by the Portu- 
guese.” While giving the prepared article a Tamui name, jt is somewhat 
significant that Ainslie should make no mention of its cultivation in Madras. 
As grown on the Coromandel coast, the plants are said to be “ more fibrous, 
and, therefore, inferior to those raised in Malabar.” In the Nellore Dis- 
trict Manual the plant is said to be the Manupendalam of the Telegu 
people. It is, however, in Travancore that the cultivation of this plant has 
assumed the greatest proportions. In the Madras Manual of Administra- 
tion (11., J35) it is stated of that district that, within the last few years, 
the cultivation of tapioca has so extended that it has become a staple 
article of food. '1 he following passage from the Tropical Ai;ricuUurisi 
{April 18S2), and which appeared originally in the journal of Applied 
Science, deals mainly with' the subject of Travancore Tapioca ; — “ The bitter 
cassava or tapioca plant (Manihot utUissima), which is a native of South 
America, is now largely grown in Travancore, where the soil seems so well 
suited to its cultivation as to warrant a still more extended growth. It 
is stated that, as the price of rice has risen of late years, tapioca has 
become the more essential as an article of food. It will grow in any soil, 
and needs but little care, except to preserve it from the depredations of 
cattle. After the roots are dug, the stem is cut into pieces about 4 inches 
long and planted some 3 feet apart, with a little ash or other manure. _ The 
root requires occasional weeding and earthing, and arrives at maturity ir 
nine or ten months. Well boiled it is eaten with fish curry. It is some- 
times given to cattle. In a green state the root does not keep long, but it 
can be sliced and dried in the sun, or gyrated and made into farina. A 
field of this valuable and nutritious root is planted at but little cost ; its 
yield is very large, and its cultivation highly profitable. The produce has 
been estimated in Ccj-lon at to tons of green roots per acre ; this weighs 
one-fourth when dried, and if the dried roots gave half their weight of 
flour, it would amount to 2,SooIh per acre. With some care and attention 
any amount of the granulated flour might be prepared for home use and 
export, but though this plant grows almost wild, the people do not take the 
trouble to prepare it.” 

y. Bomhay. — Graham (Cat, Bomb. PL 183) says this plant is “easilj 
cultivated, growing equallv well 10,303' soil or situation. It is said to have 
been first introduced by tlie Portuguese at Goa, and is now pretty com- 
mon in Bomba3’ gardens, but simpl}' as an ornamental shrub ; the natives 
do not seem to be aware of the uses'to which it can be applied, and if they 
werCj could only be driven to them by a sc<arcity of their common and 
inferior articles of ft^, afforded by the Cucumber and "Arum tribes.” Dal- 
zell & Gibson write? “About 22 y'cars ago” (? 1849) “attempts were 
made bv the Agri.-Horticultural Society to extend the growth of this plant 
as useful for food, but the experiment, as might have been expected in a 
great bread-corn countr3‘ like this, failed, since the produce is by no means 
equal in nutritive property' to that of our numerous cereals.” 

VI. .North-West Provinces & Oddh.— Mr. Atkinson (Econ. Prod., 
Pi. V., 22-23) remarks that the plant grows luxuriantly in- these provinces. 
He then quotes from the journals of the Agri.-Horticultural Society' the ' 
process pf manufacture as given in some of the papers here reviewed. No 1 
further information is available regarding these provinces, but Mr, Atkin- ‘ 
son gives certain facts about Bengal, 

M. 222 


cultiva- 

tion. 


romtiay. 

221 


N.-\V. P. & 
Oudh. 
222 



i 62 


Dictionary of the Economic 


MANIHOT 

utilissima. 


Introduction and Cultivation 


CULTIVA- 

TION. 

Bengal. 

223 


VII. Bengal — The followingpassage from an interesting letter address- 
ed to the Government of India (in September 1887) by Mr. R. IVIitchelf, Emi- 
gration Agent, Calcutta, gives much useful information regarding cassava 
and yam cultivation in Bengal : — “ I am more anxious about the introduc- 
tion of the sweet cassava, as a means of sustenance for the poorer classes, 
because it 3'ields large returns under the most primitive cultivation, espe- 
cially in light friable soils, and flourishes in the poorest land, where yams 
or sweet potatoes will not yield any return commensurate with the labour 
spent on them. 

" The cassava stands drought well and thrives where every root crop 
languishes for want of moisture, but it cannot resist cold, and the leaves 
drop at once when touched by the frosty air of December, although the 
stems retain their vitality. In arenaceous soils, such as are to be found 
in the neighbourhood of Cal&utta and most of the delta of the Ganges, 
the cassava stick merely requires to be cut into lengths of twelve inches, 
pointed, and thrust into the soil at an angle of about 60°, the ground 
occasionally cleared of weeds for the first two months, when the plant 
takes full possession of the soil and its vigorous growth destroys everjthing 
iitidcr it 

“The green tops are excellent food for cattle, the stems would make 
inferior firewood, being too slight and brittle to be used 
pose, while the roots provide the most delicious and vholesonie food. 
Lasted they taste like chestnuts and, properly boiM, 'T, ^ 

pfeferred to indifferent potatoes. The only fault about the su eel “ssa^a 
IS that it will not keep. It must go from the garden to the 
the same morning; and the day after it has been dug, 1 , lo the 

woody, and unfit for food. It can be grated, Jj^wever, and exposed to the 
sun, or dried on heated plates and made into flour, when it viil p 
almost unlimited time, or it may be readily converted into starch. 

“ The bitter cassava is more hardy than the sweet, and yields a much 
larger return per acre, but the prussic acid contained in it ^ 
of before it becomes an article of diet. This is accomplish y p t. 
and exposure to fire on an iron plate. . , re • , 

■■In Jamatj- nex.. I shall be in a poshyn » 

rttSlvif “i.‘°p.l“„rn.nrli-l yon W .ho-,cs-n,. a. a la.er 

'‘“IhoIollon-in.MnA.Idn^ 

»pWihc" 

clean cloth, and the acrid poisonous ^ j 7 

partially doprivol of its 5 “tni« is skL lal on > , 

lincncoof thoson, !•? sSodVan the pulp li.ronn' 

Snal^ "cSot„"Vofi- and .1,0 s 

Wateied until it becomesperfectly firm and iriiitc , it is th n p 

until quite dry, crushed, and passed through a mu reoardtr'T 

the fashion as in the .above quotation, the jnform.aupn regarcitr,,. 

tnc ..amc tasnion as m ai _jii(rlr>rf to bv the mo<=t unlikely authors. 

Bengal tapioca is incidcnlally tHp oHnl thrives «elf in Bengal, and 
Firminger, /or example, savs; , ,P .i,,- r-arden ot tk'« 

.a cons'dcrable phintation of it 

Agri -HorlicuRuratSoacty.tJiougb . .j 

I believe, resorted to m l^dua , .Ic-p-n for the crop of tlsc 

T.antuary, at the same tune that cuttings .a* t 

follcming year.” 
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Most suitable Method of Cultivation. 

Mr. d. P. Langlols (No. 5 of the Series of Gardener’s Notes pub- 
lished in the A gri. -Horticultural Society’s Journals), gives the following 
directions regarding this plant ; — 

" 5oi7.— The plant will thrive in any soil, although a sandy loam is the 
hiEst. . 

" Ctdiivaiion . — It requires no cultivation whatever, and is occasionally 
met with in Arakan, growing wild in the jungle. 

“ Propagntion~By cuttings. Care should be taken to use the stronger 
branches. The cutting must be from two to three feet long, to be placed 
in the ground in an upright position, and in rows, four feet apart. 

" Preparation. — Twelve months after planting, the roots are fit to be dug 
up. They must then be well washed, and put into a trough with water, in 
which they are allowed to remain six hours, when the outer bark will be 
easily removed bj' a pressure of the hand. The next process is to grate 
the roots, and then press out the milky juice, which is poured into a flat tub. 
This is now suffered to rest for eight hours, when all the flour will subside 
to the bottom. The water is then poured off and the meal laid upon 
wicker frames to dry in the sun, for two or three hours. The flour is then 
placed upon hot plates, and well stirred, to prevent it burning, 

“The heat will cause the amylaceous substance to coagulate into small 
irregular lumps of a transparent and gelatiniform colour. The tapioca is 
then ready for use. This is the best mode of preparing Tapioca and is 
that pursued in Mauritius.” Simmonds writes “ No less than 30 varie- 
ties of Mandioc are grown in Brazil, and of all the crops it is the one that 
gives the best return and the least trouble.” 
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Manufacture of Tapioca. — In addition to what has been said under 
the paragraph “ Bengal,” as well as in Mr. J. P. Langlois’ account, the 
following facts may be given regarding the manufacture of tapioca : — “ The 
tubers, each weighing from 10 to 251b, to which they attain in from iS to 20 
months, arc first scraped and then carefully washed by hand labour or by 
placing them in a rotatory drum exposed to a stream of water, by w'hich 
all impurities are removed. After this they are reduced to a pulp by being 
passed through rollers. This is carefully ivashed and shaken up with abund- 
ance of water until the farina separates and passes through a very fine sieve 
into a tub of water placed beneath. The flour so obtained undergoes eight 
or nine washings, as upon the care with which these are conducted depend 
Very much its whiteness and price in the market. It is now collected into 
large heaps, placed on mats, and bleached by exposure to the sun and air. 



mass gradually terms into small globules, each about the size of a No. 6 
shot. Whilst still soft, these arc taken out and dried in the sun, and last- 
ly, while constantly stirred, are fired in a large shallow iron pan, which is 
occ.asion.ally rubbed on the inside with vegetable tallow, after which they 
arc packed in bags ready for exportation.” We cannot afford space to 
deal with this subject more fully, but the reader is referrecl to the numerous 
w orks quoted in the paragraph of References, more particularly to an article 
on Malacca Tapioca tTro/ueni AgricuUtirist, II., r 6 'p), which greatly ampli- 
fies wh.at Dr. Maingay wrote and brings his account of the process un to 
modern times, ^ 

n at; 'Cassava is only a cruder preparation 
than tapioca. It is obtained by subjecting the grated root to pressure, to 
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express the juice, and then drying and pounding the residual cake. Of this 
meal cassava cakes are made. These are prepared by gently heating the 
moistened meal, forming cakes of it, and then drying them in the sun. 

Tapioca meal. — Is the precipitated starch from the expressed juice 
(described above under Tapioca) dried in the air without being roasted. 
It is the heating of the damp starchy precipitate that gives to tapioca its 
peculiar character. By this process the starch granules are swollen, many 
of them being burst and then agglutinated into rounded masses. A chanac 
is thus effected by w’hich the starch of tapioca is rendered partially soluble 
in cold water, and in boiling w'ater it forms a jelly-like mass. 

Medicine. — The effects and uses of Tapioca are similar to those of starch. 
Speaking of the poisonous property of theplant. Sir W. Hooker wrote “It 
yields an abundant flour, rendered innocent indeed b)' the art of man, and 
thus most extensively employed in lieu of bread.” “ Such is the poisonous 
nature of the expressed juice of the Manioc, that it has been known to occa- 
sion death in a few minutes. By means of it, the Indians destroyed manv 
of their Spanish persecutors. M. Fernier, a ph}'sician at Surinam, ad- 
ministered a moderate dose to dogs and cats who died in a space of 
25 minutes, passed in great torments.” “Thirty-six drops were adminis- 
tered to a criminal. These had scarcely reached the stomach, when the m.an 
writhed and screamed with the agonies under which he suffered, and fell 
into convulsions, in which he expired in six minutes.” The poison contained 
in these roots has long been known to be Hydrocyanic acid. 


Manilla Hemp, see Musa textilis, A'^ees/ Scitamineje; p. 302* 
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MANISURUS, Geo. PL, III., 1130. 

A name which denotes the resemblance of the spikes to a lizard’s tail. 

[Pcoo. Prod., JJI., 424; Gkamikea:. 
Manisurus granularis, s-.varlz. ; Dufhic, Fodder Grasses, ; Diet. 

Vfsm. — TTtnpali, Hind.; KaOjsni, Ajmir; Dhaturo fs/.as, Raj. j Arv- 
wa/i-ear/i, Chanda ; llERAR; /’a/tTMi-.c-AiJ, Sans. (according to 

Ainslie). 

References.— FI. hid.. F.d. C.B.C., nSi Mmlie, UfoL hid. II., 
nr„rv U PI; 2^7- bah. {r Gibs. Dov'b. Id., jM; Gran, Coi. 
%omb Pl.^’z34! Coldstream, Grasses • d^rimcn, Cat. 

Ceylon PI., toy ;Dymock, Hat. Med. jt,. hid., SSj. 

Habitati-A hairv. .annual grass, rccogms.ablc by d,e globular shape nf 
the sessile fertile spik'elet of each pair. According to DuJhie, it is toi rd on 
theSs of NortWn India, .ascending the Himai.u.a to .altitudes of 

RoxburSh simply rem,arks that ,t erows amongst bushcM CatofI 

6 c Gibson say it is very common on barren land, , . . - p, , , 

Medicine,— The onlv author who deals with this subject is Dr. Ajnsf.e. 
nil ,.n-:fArc h.-ivin^ rcpe.atcd his werds without cither adarng m, o’- 

Even Ainiiie 
'.hi’e in 

1)5 c.av'-s 
It is ro-vt'« },at ‘■I’cTii- 
not meetionf d by 

trvine in hh Jfaien'a Hedica 0/ Faina. 

Fodde.-.— Mr. CoJdstfeana st.atcs that 
c.-ltJe. Jt is both grared and £t.acUd, but Duthie 

It is MipposT'd to last five or six vears in sr.acs- - 

in .Ajrmr it is considered a fodder gr.avs- 
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all other wTiters having rcpe.atcd 

even confirming, the accuracy of the original ^b<ierv.t oms 
simply snvs that the plan- was shewn to Dr. F. H.ami ton whM . f 
.as a grass prescribed intt^nally in conjunction v. f 
of eniargca spleen and live". It m<a\ be .addt d iJ’-t ■ 
ficant, however, that this Behar drug, if it be ■furh, -• 
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Plant which yield Manna. (G. 11 'aif.) 

MANNA. 

MANNA. 

Manna. 

Vern. — Sh'trhhhM, Hind. ; Sktr-khisht, Beng. ; ShirkhisM, bed-khhi, sh‘^- 
kar iagkdr, Pb. ; Ganaitjbin, Bomb. ; Mena, Tam. ; Mena, Tel. ; Kapti^~ 

rimba, manna, MALAY; Terenjabiri,mitn shir-khist, sukkamd-ghushar, 

Abab. J Shir-Tcfiisf, Pers. 

References. — Roxb , FI. Ind., Ed. C.B.C., S 74 ; Brandis, For. FI., 22, 145, 
3 oz, 512; Stewart, Pb. PL, App. g 3 ; P/iarm. Ind., i 36 ; Ainslie, Mat. 
Ind., I., 2og, 6 i 3 ; O’Shaugkncs^’, Bent;. Dtspens., 278, 2QS, 434 > 4541 
Maodeen Sheriff, Stipp. Pharni. Ind., 37 , 82, 171, 259/ Dymock, Mai. 
Med. W. Ind., 2nd Ed., 77 , 2\S, 5 16; Dytnoch, Warden, and Hooper, 
Pharmacog. Ind., I., J 6 i , 4 t 9 , S 83 1 Fleming, Med. PI. and Drags, asm 
.. 4 s. Pes. Vol.XI., 18S ; Fluck. & Hanb., Pharmacog., 4T3; Hooper, 
Cheni. Notes]on Mannas ; U. S. Dts-pens., isth Ed., ’921, 1256 ;S. Arjun, 
Bomb. Drugs, 16 ; Knnny Lall Dey, Indigenous Drugs of India, 70 ; \ 
Waring, Pharm. Ind., l 36 ; Linrchoten, Voyage East Indies in iSgS, II., 
too ; Irvine, Mat. Med. Patna, 10 1 ; Honigbcrger, Thirty-five years in 
the East, Vol. II., 3 os ; BadenPov)ell,Pb.Pr„ 320 , 36 t ; Royle,IlL Him. 
Bot., 27s ; Smith, Die. Ec. PL, 265,401, 402; Davies, Trade and Res. N.- 
IP. Frontier, pp. exx, cxxvii, ccxcvi; Balfour, Cyclop., MI., 852-3 ; Encycl. 
Brit., XV., 493 ; Treasury of Bot., II., 718; Indian Forester, Kill., 93 ; 
Hanbttry, Historical Notes on Manna (four. Pharm. Soc. XI , 1S76), 326 
_ (also in Science Papers, p. 355 ) ; Aitchison, Trans. Linn. Soc. (2nd Ser.), 

Vol. III., 3 , 42,64; Aitchison, Plants and Plant Products of Afghdnis- 
tin, Pharm, Soc. Gr. Brit., 8tk December 18S6. 

This is a saccharine exudation obtained from several plants naturally, 
and from others on the bark or epidermis being incised. This subject has 
been dealt with to some e.xtent under Praxinus ornus, Linn. 7 Vol. HI., 
44.2>443.''' The facts there given will not be repeated here, and as the manna 
chiefly used in India is imported, the subject has scarcely more than a 
scientific interest. The following are the plants reported to yield the sub- 
stance ; — 

A. mturorum, Desi. 7 J 5 Vol. Ill . 443. 

Astrag^ilus, sp. in Persia. 

Atraphaxis spinosa, Linn.\ Vol. III., 443* 

Calotropis gigantea, R. Br. ; Vol. II., 37, 47 ; Vol. III., 443; 

Cedrus Libani, Barr. ; Vol. III., 443. 

Cotoneaster acutifolia, Linn. 7 according to Aitchison. 

C. nummularia, F. ei M , Vol. III., 443. 

Fraidnus omus, Linn.; Vol. III., 442-444. 

Musa Buperba, Roxb. 7 p ~ 

PalraiB, various species. 

Pinus excelsa, Wall. ; Vol. III., 443; Vol. VI. 

Quercus incana, Roxb. 7 Vol. VI. 

Rhododendron arboreuni, Sm. 7 Vol. HI., 443. 

Tamarix sp , Vol. VI. 

Salix sp., according to Stewart. 

Salsola feetida, Del.; according to Stewart and Aitchison ;Vol . VI. 

One of the earliest, and at the same time most interesting, accounts of 
Indian Manna (written by a European) is that which occurs in the Journal 
of John Huyghen van Uinschoten’s Tour to the East Indies in 1598. 
“ Manna,” he savs, “ commeth out of Arabia and Persia, but most out of 
the Province of Usbeke, lying behind Persia in Tartaria : the manna 5^ 
is brought from thence in glasse kalles, is in peeces as bigge as preserved 
almonds, but of another fashion, and have no other speciall form, but like 
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♦ Please correct two misprmts in Vol. Ul., page 443 -.—For Araphaxis read 
Atrapnaxis. Cancel the words “samples have” in line 21 from the top. 
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broken peaces : it is whitish, and of taste almost like sugar, but somewhat 
fulsome sweetish like hony : the Persians cal it Xercast and Xerkest, that 
IS to say, milke-of-trees, for it is the dew yt falleth upon the trees, and re- 
mayneth hanging upon the leaves, like water that is frozen and hangeth , 
m drops at gutters and pentises. It is then gathered and kept in glasse 
kals and so brought into India and other countries, for in India they use 
it much in all sorts of purgations. 

There is another sort of Manna called Tiriamiabun or Trumgibun* 
which they gather from other leaves and hearbes : that commeth in small 
peeces as big as Hempe seed and somewhat bigger, which is red and of a 
reddish colour. Some thinke this manna groweth on the bodies of the trees 
as Gumme doth ; it is much used in Ormus and Persia for purgations, but 
not in India so much as the first sort. 

“ There is yet another sorte, which commeth in great peeces, with the 
leaves among it 5 it is like the manna of Calabria ; this is brought out of 
Persia into Bassora and so to Ormus and [from thence into] India, and is 
die dearest of all the rest. There commeth also a Manna [that is brought] 
in leather bags or flasks, w'hich in Turkey and Persia they use to ride with- 
all and is melted like Hony, but of a white colour and in taste like the other 
sortes of Manna, being altogether used for purgations, and other medi- 
cines.” 

The Manna known to Muhammadan w'riters as Taranjahtn is obtained 
from Alhagi maurorum. Mir Muhammad Husain says of this, that is 
collected in Khorasan, Mawarunnahr, Kurjistan, and Hamadan, and that 
the plants are cut off, then shaken in a cloth, to separate the Manna. Dr. 
Aitchison informs us that the country around Rui-Khauf is famous for its 
Taranjabin, and that, in addition to that obtained by shaking the bushes, 
an inferior sort is prepared by washing the twigs and boiling down the fluid. 
Aitchison regards Taranjabin as more digestible than Shirhhisht. Ac- 
cording to Dymock fine clean samples of Taranjabin are sometimes obtain- 
able in Bombay during the season of import (November to January), but 
unless very carefully preserved, it soon spoils, running together and becom- 
ing a brown sticky mass. 

Shirkhisht is probably, as stated by Moodeen Sheriff, a generic name 
in India for any form of Manna, being that by which the imported Euro- 
pean article is sold in the bazars. Its Persian usage has a specific meaning, 
however, being the Manna from Cotoneaster nummularia. Mir Muham- 
mad Husain points out that Shirkhisht or Shirkhnshk is not, as generally 
reported, a honey dew which falls upon the trees in Khorasdn, but is an 
e.^udation from the tree called Kashira— a small tree with jellow mottled 

wood, much valued for making walking sticks. - 

Gnsangabin is the name w-hich very probably should be restricted to 
Tamarisk Manna, though it is generally used as sjnonymous with i’/iiV- 
khtshi. Dr. Aitchison found that Tamarix gallica, not T. mannifera, was 
the source of this substance. Dr. Fleming WTOte in 1810 that Alhagi 
manna w'as then regarded as far inferior to the Calabrian. He gives Sh/r- 
k/nsht as the Persian and Terenjabin as the Arabic names for manna. 

HonJgberger describes Turuyi^ehin Shxrheshit but adds tfuat n 
mann.a obtained in India is known as Ttghvl. Thjs, hesajs, is w h.at the 
Sadus at l.ahorc import from Hindustan and sell by flic name of Shwurt 
Tighnl. He concurs with O’Shaughnessy in thinking this may be obtain- 
ed from Calotropis gigantea or some ncarlj allied pl.ant. 

Cheraistiy.— Dr. Warden of Calcutta has kinoK furnished the following 
note on the chemistr}' of this substance : — The chief constitutrif of mann.a is 

* SLirJ hisht and raranjuBitt are Persijn nam-sjor two kinds of ATanna. 
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mannite or mannitol, a hexahydric alcohol discovered by Proush in 1806. 
Mannite is found m the sap of many plants and also in fungi. It is crystal- 
line, and only slightly sweet to the taste. It does not reduce an alkaline 
cupric solution : it slowly ferments with yeast. A mixture of concentrated 
nitric and sulphuric acid converts mannite into a hexanitrate, which is ex- 
plosive on percussion. Mannite also gives rise to several other derivatives 
when treated with certain other acids. Under the oxidizing influence of 
platinum, black mannite is converted into mannitic acid, and, according to 
rianbury & FlUckiger, also into mannitose, a sugar probably isomeric with 
glucose. By the action of nitric acid it is changed into saccharic^ acid. In 
the best specimens of manna from 70 to 80 per cent, of mannite occurs. 
Dextroglucose, water, a very small amount of reddish brown resin with 
offensive odour atid a subacid taste, and a substance called fraxin are also 
among the constituents of manna. Solutions of certain samples of manna 
exhibit a fluorescence which was attributed by Gmelin to the presence of 
msculin, the fluorescent glucoside contained in the bark of the horse chest- 
nut, but FlUckiger & Hanbury slate that the fluorescence is due to fraxin, 
a body closely resembling assculin, and occurring not only in the bark of 
the manna and common ash, but also, associated with msculin, in that of 
the horse chestnut. Stokes, on the other hand, describes a second .fluores, 
cent principle as being associated with zesculin in thehorse chestnut, which 
he has named panin. Fluckiger & Hanbury describe fraxin as being 
faintly astringent and bitter, and soluble in water and alcohol. Dilute acids 
convert it into fraxetin and glucose. Madagascar manna, obtained from 
Melampyrum nemorosum, contains an isomeride of mannitol, melampyrite, 
dulcite or dulcitol. This principle is also contained in the sap of other 
plants. It may be artificially produced with mannitol, when a solution of 
milk and sugar which has previously been boiled with dilute sulphuric acid, 
is treated with sodium amalgam. It is crystalline and scarcely sweet. 
Nitric acid converts it into mucic acid, which is isomeric with saccharic acid 
It forms compounds with acids {Graham). Since the above was written 
an interesting note on the chemistry of mnnna by Mr. David Hooper, 
F.O.S., has appeared, to which the reader is referred for further information. 
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Vera.— K/iarf, khan, cru, pans. Hind. ; Khadar, khadanr, kkaddhi, gon- 
daura, goa, karsi,g!tiir,gdnaura, Behari ; Pnus,pdusa, khdt, N.-W. P. ; 
Karri khiir, khdt kiira, kallar, sarra, Pb. ; Pdttsu, Sans. ; Zibl, Arab. 

References. — Liebig, Nattiral Laws of Husbandry, t3i ei seg. ; Anderson, 
Agricultural Chemistry, 152-26$; Johnston, Agric. Chem. and Geol., 
igS 318; Baden Powell, Pb. Pr., I., P5, 204, 20$, 2x4, 416; Benson Ma- 
nual and Guide, Saidapet Farm, Madras, rp — 84 ; Wallace, Indiam iSSj, 
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In India, systematic manuring has practically been neglected by the 
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farmyard manure when applied to the soil, will produce vastly greater 
effects than a dressing of mineral manure containing the ash equivalents 
of the ton of manure. While the effect of the ashes on the physical state of 
the soil would be almost imperceptible, that produced by the farmyard 
manure would be great and highly beneficial. In no country would the 
benefits that are conferred on a soil by an application of farmyard manure 
be greater than in India, where famines so frequently result from a 
drought. The power of a soil to absorb moisture from the air and to retain 
that moisture in a healthy condition depends almost entirely upon the 
quantity, and state of the organic matter that soil contains, but, with refer- 
ence to this matter, I cannot do better than direct attention to the state- 
ments made by the late Professor Voelcker in a report upon plots of land 
which had for many years been manured by one kind of manure only. Speak- 
ing of the plot that had continuously been manured with farmyard manure, 
he says; — ‘ Drl Gilbert informs me that whilst the pipe drains from every 
one of the other plots (dressed with mineral manures) in the experimental 
wheat field run freely four or five or more times annually, the drain from 
the dunged plot seldom runs at all more than once a year, and in some 
seasons not at all. The fact is, the accumulation of decomposing organic 
matter in the plot lightens the soil, promotes the disintegration of the clayey 
portions, and altogether renders the surface soil more porous, and capable 
of retaining much more water. ’ ” _ 

The improved sanitation of India, which has to such an extent checked 
the outbreak and spread of the epidemics that were wont to decimate the 
people, and has thus been instrumental in increasing the population, loses its 
chief merit if coincident poverty takes place through deficient food supply. 
If the food produced in the country (through expansion of cultivation and 
improvement in yield) is to keep pace in its increase with the increasing 
population, all practices that tend to lessen the food-producing powers of 
the land should be checked, and none more necessarily so than the burning 
of cow-dung as fuel, a custom which deprives the agriculturist of his cheap- 
est and most easily available source of manure. 

(2) Town Refuse. — Night-soil and refuse from towns and villages is 
another valuable source of manure generally neglected by the Indian agri- i 
cullurist. Although be is to some extent aware of the value of night-soil as 
a manure (witness the fact that “ land close to the village site which is fre- > 
quented by the villagers for purposes of nature is rented at three times the 
rate at which land neartheboundar3'of the village is rented,” Mr. (now Sir) 
E. O. Buck in a report on the employment of city refuse for agricultural 
purposes at Furrukhabad), still the Indian agriculturist allows an 
enormous loss of fertilising matters, especiallj^ throughout the villages and 
rural districts, by not collecting human excreta and the waste materials 
from habitations and utilising those fully as manure. The excreta deposited 
around human dwellings, both on cultivated and on uncultivated ground, dry 
up quickly and lose a great part of their fertilising powers, while the ashes 
and sweepings from the villages, which might be utilised to mix with and de- 
odorise the excreta, without interfering withtthe manural properties, aresim- 
pl)’ heaped about, no effort being usually made towards their utilisation. 

In large towns, of course, the-excreta and other waste materials are al- 
ways collected and removed from human habitations, but in such cases 
thev are too often simply buried in the ground at some convenient locality 
. and thus lost to the cultivators generally. This must be a serious loss to 
the agriculturist, since we may roughly calculate that the solid and liquid 
excreta of each individual, produce per annum about 6 ft of ammonia and 
3lb of phosphates, even after a due allowance has been made for the 
poverty of the food of the people in India. 
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1 he question of the disposal of night-soil and its utilisation for manu- 
ral purposes is one which has been, of late j^ears, carefully considered by 
the various Provincial Governments, and many attempts have been, and are 
being, made by the municipalities of the large towns to induce therayatsto 
collect, and remove, to their land, the excreta of town populations ; but, even 
apart from their objections on the score of caste prejudices, they are not 
usually willing to do so on account of the unpleasantness of the work and the 
poverty of the stuff through its admixture with useless matters. TheNorth- 
\yest Provinces and Oudh seem to have made most progress in utilising 
night-soil as a source of manurej but in the other provinces attempts are 
also being made in the same direction and with varying success. The Sani- 
tary Commissioner of Bengal, in a recent note on the subject, commends 
the shallow temporary trenching on fields, pursued in Howrah, as a desir- 
able system to be extended throughout the province. The fields thus 
manured may, he says, be cultivated within three months. But, in tracts 
of low-lying country subject to inundation during the, rainy months, it 
seems questionable if that system could be followed during the rains. 

In all the large cities, the night-soil is, of course, removed at the expense 
of the municipalities, and after removal the question arises as to how it can 
be most advantageously disposed of. In many places it is merely re- 
moved and buried in some convenient locality, but where attempts are 
made at utilising it, three courses are open (i) to trench it in, and lease the 
ground to cultivators, (2) to sell it after removal as manure, or (3) to 
convert it into poudrette and sell the product thus manufactured. As a 
result of numerous experiments on the subject of the utilisation of night-soil 
in the various provinces, the following conclusions have been arrived at (i) 
that where there is plenty of available land, a supply of cheap water ready 
at the right moment, and a sufficiency of cultivators who appreciate to the 
full the value of trenching land with night-soil, the first means of disposal 
is the most advantageous, since it not only repays the cost of removal, but 
also yields a clear income; (2) selling the night-soil and delivering it 
to cultivators at their fields at the largest price obtainable, or allowing 
sweepers to remove and dispose of it as best they' can, both yielded the 
same result — neither profit nor loss to the municipality; (3) the poudrette 
system is the most costly of all since it requires a considerable outlay on 
the part of the municipality without yielding any corresponding income. 

(3) Animal Refuse, — ’This includes the blood, offal, and bones of the 
cattle and sheep which are sKaughtered, the carcasses of domesticated 
and wild animals that die, and fish. As in the case of Farm-yard 
Manure and Town Refuse it may at once be admitted that the materials 
embraced under the present paragraph constitute another largely neglect- 
ed means of preserving the fertility of the land. Mr.W. A- Robertson, 
in his report on some manural substances yet unutilised in this country, 
states that, irTsthe Presidency of Madras alone, the amount of blood, offal, 
and bones of thtNshcep killed in that Presidency in the year 1871-72 ^ould 
have been suffici^it to manure highly 44,000 acres of land. Besides the 
diminution of stocit. by slaughter, there is annually an enormous loss 
from disease and oUier natural causes; the manural matters t tins pro- 
duced are, under cxistii^ circumstances, almost entirely waited. Slaughter- 
house refuse is a higlk’v nitrogenised manure,^ and would, therefore, be 
specially good for crops'kljkc sugnrcanc and maL-e. Fish manure also is 
scarcely ever utilicod in thfc counln% although large quantify s of iish-oii 
are manufactured, the refuse vVom which, if properly conserved and utilised 
would form an inv.aluable substitute for guano, and rot only prove .a ncli 
source of manure on our Eastern and Western Coasts, but .aho w time 
become a good marketable cor^.modity and afford a livelihood to many 
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8.o 53>686 hides, t.e., skins of cows, bullocks and buffaloes, were exported to 
other countries. From this may be deducted 48,449 hides which were 
imported into India from foreign countries, during the same period, and 
which may or may not have been again exported, thus leaving at least a 
net total export of 8,005,237 hides of cows, bullocks, and buffaloes that 
were slaughtered or died in India during the year 1888-89. iAssuming that 
the'bones of an average sized cow, bullock, or buffalo weigh 8ofi) [Benson, 
Saidapet Experhnental Farjn Mmmal, p. 25)» we have a total of 285,901 
tons of bones from the cattle from which these hides were obtained. Besides 
this, a large quantity of hides is annually used in India for manufacture 
into leather, and the bones from these should also'be available.^ But there 
is still a further source of bones, for India exports large quantities of dress- 
ed and undressed skins chiefly from sheep and goats, the bones of which 
animals should be a valuable source of manure since in the year under 
notice these skins amounted to over twenty-four millions. When a due 
allowance has been made for the bones of the animals represented by 
the hides and skins of commerce, even this estimate would not include the 
bones of the very large number of cattle that annually die in the villages and 
whose bodies are thrown into the nearest nullah or water-course, without 
either their skins or their bones being utilised, nor would it provide for the 
vast numbers of wild animals that die annually throughout the country 
and whose carcasses rot in every jungle; but it will suffice to show that, 
although a considerable export trade in bones is springing up, yet the 
figures of that trade by no means represent the amount of bones that are 
annually available as manure. At present, as already remarked, bones 
are not directly used for manure, in any form, by the ordinary Induan 
agriculturist. Indirectly, as thev decay, a portion of their nitrogen and 
phosphorus finds its way into the soil ; but this natural process is a very- 
wasteful one. In some instances, caste prejudices debar the rayat from 
the use of bones,. but even where this is not so, the conservatism of the 
Indian cultivator and the absence of any simple cheap method, by which 
bones may be crushed and reduced to the best form for application to the 
fields, have hitherto hindered the use of this manure. In the note (above 
mentioned) Mr. Basu gives details of a cheap method adopted by him for 
obtaining a supply of bone meal. He says " Raw bones may be bought 
in the Mofussil at prices not exceeding 8 annas a maund. They are then 
ground in a mortar with a heavy dhenki (or pestle such as is used for husk- 
ino- grain). With this appliance three men (two at the treadle and one at 
the mortar) made 20 seers of fine meal and 20 seers of roughly broken bones 
in five and a quarter hours. At this rate one maund of bone meal would 
be obtained in ten and a half hours. Taking a man’s wages st 3 ^nnas a 
day of eight hour, the cost of making one maund of bone-meal would oe 
about 12 annas. To facilitate the work of grinding bones, they rnay oe 
previously softened by some process of fermentation, for instance, bye - 
lecting them in a heap, moistening them with liquid manure and 
them over with stiff day, from time to time moistening the mass 
liquid and allowing it to remain thus for 6to8 months, in t le ^ . 

which time the bones will have become quite soft and fragile and can oe 
easily reduced to powder 

Of late years, in Calcutta, Bombay, and Lahore, bone '"'"s 
started, and thus both bone-meal and superphosphate are manu . 
in India, but the present high price of these articles ( R32 to Ro p J 
debars the native cultivator from employing them, and ‘ 

confined to experimental farms and the land occupied by __ j 

A considerable quantity of the bone-meal manufactured m oaicuua anu 
Bombay is exported to Europe. 
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(5) Guano. — One of the most important animal manures used in European 
countries is guano, which owes its value to theammonia, phosphates, potash, 
and soda it contains, as well as other constituents of plants in small amounts, 
but in a readily available condition. Insignificant quantities of this valuable 
Tnannve have been imported to India, for experimental purposes. It has 
been ascertained that it is very eTficacious as an application for preventing 
sugarcane cuttings from being attacked by white-ants, while at the same 
time it affords that crop the food needed during its growth. The large 
expense entailed by the importation into this country of South American 
guano will always preclude its use by the Indian agriculturist, but efforts 
might be made to utilise deposits of guano which have been found in vari- 
ous parts of India, such as the bat guano of the caves in the Kurnool Dis- 
trict, in Moulmein. and nc.ar Vizagapalam, and the bird guano in the Nico- 
bar and Andaman Islands (see Callocalia nidifica, Vol. II., Of 

the former, an experimental analysis was made by the Chemical Examiner 
of M.adras, which showed that bat guano was particularly rich in ammo- 
nia; but its value as a manure is little recognised loc,allv, and no records 
of its experimental use are available. Samples of the latter (bird guano} 
were sent to the Superintendent of the Botanic Gardens, Calcutta, for 
practical trial, but no information has been received as to the result of this 
experiment. 

Guano, both from Callocalia nidifica and from bats, has, however, been 
extensively employed by Chinese agriculturists in the Malay Peninsula in 
the cuUivation of the cocoanut, nutmeg, clove and sirih vine (Piper Betlei 
with good success, and it seems strange that the extensive supplies of thi.= 
substance in India, alluded to above, are not made use of. 
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Various vegetable substances, such as the boughs and leaves of bushes 
and trees, indigo refuse, wood ashes, weeds of every description, green, dry, 
or burnt, oil caucs of various kinds, the soft deposits of tank beds contain- 
ing all sorts of vegetable substances, arc, to some extent, used as manures by 
the Natives of India- They are usually, however, simply thrown upon the 
land .and dug or ploughed, into the fresh st.ate, into the soil where, during 
decomposition, tiiey very frequently form a nidus for insects of various sorts, 
which prove injurious to the living plants. Except by the-market garden- 
ers around l.nrge cities, no pits or heaps for the collection and matur.alion 
of vegetable manures .are formed by the ordinary Indian agriculturist, and 
it is only what comes to his h.and readily at the time that the peasant 
uses, and he almost never tries to gather together the vegetable refuse that 
falls during the year for utilis.ation ,nt the proper season. 

( t) Green Manures, — Plants that cont.nin a milky juice, such as the vtadar 
(Calouopts gignntea) and the milk-hedge (Euphorbia Tirucalli) are specially 
preferred by the rayal ; but besides these, various other plants are favourite 
manures. A complete list of alt that arc so used is almost impossible, since 
it uooid include nearly every plant that grows wild in India; but the 
following arc the principal and those that are most generally employed or 
are stippo^d by the Natives to h.avc some special manural value.- 


Adh.’itoda V.asica, Ntc$. 
C.nlotropis gigantca, R. Br. 
Cassia nuriculata, Linn. 
CcdrclaToona, ' 

Datnra, Sspectes). 

Dodonca viscosa. Linn. 
Euphorbia TirucaiU. Linn, 
Holanrhcna antidyseatcrica, lVaU.\ 


Indigofera paucifolia, Delile. 
Jatropha Curcas, Zr«». 
Melia Azadirachta, Linrt, 
Mirabilis Jalapa, Linn. 
Ocimnra sanctum, Linn. 
Pongamia glabra, Veii(. 
Solanum, (species). 
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In his Selections from the Records of the Revenue and Agricultural 
Department, Government of India, Dr. Watt notes that the le,ives of Adha- 
toda Vasica(see Vol. I., 109) are much used in the Panjab as a vegetable 
rnanure for paddj' fields, and he states that in the Sutlej vallcj' they are be- 
lieved by the cultivators to possess the additional virtue of killing the 
aquatic weeds that spring" up after 'llie fields are inundated and which 
would, if left alone, materially injure the crop. An enquiry was instituted 
by him to ascertain whether a knowledge of this alleged propertj- of the 
leaves of Adhatoda Vasica was universal, and he found that they were 
almost always prized as a manure wherever the plant occurred, and in some 
districts their powers of destroying low forms of vegetable life were well 
known to the natives. (Coiif. with remarks under Oryza sativa, Vol.V.) 

(2) Burning of the Soil — Jamming or Rabbing. — Burning of the weeds 
in heaps is less practised in India than in Europe, but the aboriginal 
tribes are fond of cutting down patches of forests and burning the trees, 
bushes, and weeds on the surface soil, preparatory to tilling tlte land for a 
temporary cultivation, which lasts for but a few years, when these prcd.atorj' 
cultivators migrate to other scenes, where they may renew their c,\lra;'agant 
S5'stem of culture. In Bombay and South India, a civilised modification 
of this system is pursued, where seed beds or even fields arc prepared by a 
method of manuring there known as rub. This consists of burning the sur- 
face soil by means of layers of dried manure, leaves and branches, tkc., 
then ploughing in the ashes. For a full account of this proccs.s the reader 
is referred to the article Oryza sativa. 

(31 Set.— Indigo vat refuse {Cant. Vol, IV., 401) is largely used in some 
places as a manure ; but as it is .also employed for fuel in indigo factories, it is 
not .alw.ays easily obt.ainable. Sometimes it is neither used as a manure nor 
as fuel ; but simply allowed to -waste, — a striking e.xamplc of the c.arelcss. 
ness of the ordinary cuUiv.ator with regard to his conserving of manures. 
In some parts of Bengal the refuse frotn indigo vats is thought a par- 
ticularly valuable m.-inurc for the cuUivtition of tobacco, and is much sought 
after as such. ” 
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nlantq covered, and left to decompose {Indian Agricnltnrif June i6, 
iS’ spUe of its suitability to the climate and soil pf India, no wry 
S;ivr«serWver, appears to be made of this system of manuring 
l^ra^iculturist, either through greed or the innate 
character, usually prefers his meagre hot weather crop, 
augmentation of the winter one, by methods which do nPt bear the stamp 

of use of the various forms of oil-cake as manures will 

be dealt with in another, portion.of this work (see Oils & Oil-cakes \ ol. V.) 

III.— Mineral Manures. 

Mineral manures, although occurring in many parts of India, are 
not used by the Natives generally. They may be enumerated thus 

(i) Lime.— The use of lime as a manure is in India practically over- 
looked and perhaps fortunately so, for did the native agriculturist know its 
stimulalinor properties on a soil stinted of other manures, he would 
probably soon, by its help, liberate all the insoluble mineral substan- 
ces in the soil, which in the natural state would have become slowly 
available to the plant, and thus anticipating the supplies of future years, 
leave the soil barren. The high price of fuel is a ^eht obstacle to_ its 
use in India, but in the vicinity of large towns where accumulations 
of refuse exist, the lime might be burnt with these, and thus made avail- 
able for agricultural purposes at a low cost. There is no doubt that with 
judicious management, many lands in India might be vastly improved by 
the use of lime; but it would be injudicious, in the present state of agricul- 
ture, to furnish the ordinary native agriculturist with so_ violent a stimu- 
lant for the land. As a manure for leguminous crops, lime, as W’ell as the 
next manure of this series, gypsum, is very valuable. {Conf, with Vol. II., 
t 5 i)- 

(2) Gypsum. — Sulphate of calcium, in the form of the refuse from the 
soda-water manufactories, has been used successfully as a manure on the 
Sjdapet Experimental Farm in Madras. In this form it contains not] 
only the pure sulphate of calcium, but also calcium carbonate, various 
chlorides, sulphates, and sulphurets of calcium and sodium, a mixture which 
is even more valuable as a manure, while in the neighbourhood of large 
towns it can be obtained at much less cost than pure gypsum. 

The results of the application of gypsum in India have been very encour- 
aging; the use of sulphate of lime in the Sydapet Experimental Farm so 
increased a crop that a’ clear profit of Ri4 was realised over w'hat was 
gained on an unmanured crop, a result due entirely to the manure- Its 
use as a manure, however, is at present greatly checked by the high rail- 
way freight which is charged on it ; but this would probably be at once 
remedied if it came into demand with cultivators! {Conf. Vol. IV, 195.) 

(3) Nitrates. — The nitrates of potash and soda are both emploj'ed as 
manures in Europe, principally on account of the nitrogen they contain 
although nitrate of potash is valuable also from the potash that it can sun" 
ply to the plants. ^ 

In Europe the high price of nitrate of potash has prevented its gene- 
ral application, and, consequently, nitrate of feoda has been used • but 
in India where a coarse nitrate of potash could be 'manufactured ata verv 
low-cost, there IS nothing to prevent the use of the more valuable salt It 
IS of special value as a top-dressing, applied when the plants are-one or two 
inches high, and such are Its pow-ers of increasing the yield, that in Lme 
experiments with chemical manures made at the Madr 4 Model Farm Tt 
was found that an application Of one cwt. per acre nearly doubled the^’roo 
and gave .the farmer a clear profit of thirty rupees over what 
I.om a crop „ol ro m»„„rcd. It Is said iLl Itfc nS shoiKS 
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in grain crops combined with common salt, as tlie latter checks the ten- 
dency to run to straw ; and since the common nitrate of potash contains 
chloride of sodium in considerable amount as one of its impurities, tliis 
would be the form most valuable to the agriculturist. Almost the same 
remarks, however, apply to the use of the nitrates of potash and soda as to 
that of lime. Used alone, they only act for one season or at most two, and 
they arc mainly edective when emplojcd on soils already well manured 
with organic substances. In England, nitrates arc alwa\s employed when 
the weather is showery, and as the same atmospheric state is not available 
in India, the application of saltpetre without irrigation will not p.ay. To get 
its full value as a manure it should be applied on irrigated lands imme- 
diately after irrigation {lud. Ai^rtc, Gacctfe, 1887, 56,^). In spile of the 
abundance, however, with which this salt occurs in India, it is little used 
by the native farmers. Many of them h.ave learnt its value through the 
experiments on the various model farms throughout the country, jetthtir 
natural aversion to purchased manures and the fact that the manufacture 
of crude saltpetre can only be conducted under license, for w-luch an annual 
fee is charged, prevent their using this manure. Until the fiscal restriction 
is removed, at any rate in favour of the cultivators, we cannot expect that 
the use of the nitr.alcs as manure will become general In India. 

The protection of the salt revenue, requiring as it docs, that saltpetre 
refineries should be worked under restriction, probably enhances the cost 
of production of nitrate of potash, and makes .its competition with nitrate 
of soda difficult so far as the manure trade is concerned. Notwithstanding 
the largely increased demand in Europe for nitrates as manures, the ex- 
port trade in nitrate of potash is practically no larger now Ilian it w.^s 
twenty years ago (O’Ceiior, A'ctuVw, 7"^di9-iSci). In lUSS-Sp the ex- 

port trade in saltpetre amounted 10420,503 cut., while in iSSt-Ss it was 
451,017 cut. Nearlj one-third of this amount went to China, Hongkong, 
•and the Straits Selflemcnts, over one-third to the Uniied Kingdom, while 
thcremairdtrwas distributed in sm.all quantities to yaritius other Europe m 
countries and to the United States. The price of nitrate of potash, iKU'- 
cver, renders it impossible th.at it can compete .as .a manure with the crude 
nitr.ate of soda from South Amcric.a, in spite of the gi eater mamirai wiir 
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' recovered from the preparations. The methods used in Germany for the 
■ denaturalisation of salt, where salt for manure is issued duty free mixed 
with charcoal dust, ashes, lamp-black or ordinary soot in different pro- 
portions, although effective there, would not be so in India, where the 
salt duty is much heavier, and cheaper means of restoration exist. {Spans' 
Enrvcl. ; Eitcych Brit.) 

(S) Coprolite.— This name was originally applied by Dr. Buckland to 
substances found in many geological strata which he believed to be the 
dung of fossil animals. Its signification has, however, now been widened 
to include also other phosphatic concretions. Considerable interest has 
been aroused in agricultural circles in India of late years by the discovery 
• of coprolite at Masuri in the North-Western Provinces, and of fossil bones 
in the alluvium of the Jumna. If these contain, as was said on then- 
discovery, more than 50 per cent, of tricalcic phosphate, and the supply 
is as abundant as is anticipated, the use of the superphosphate of lime as a 
manure in India may be hoped to become more general. With regard to 
the coprolites at Masiirf, some confusion was at first caused bv apparently 
contradictory chemical analyses made by different authorities, but this 
was found to be due to the inequality of the fossiliferous strata, and it now 
appears indubitable that the greater part_ of the Masurf rock is at any 
- rate as valuable as the Cambridge coprolite strata. The desiderata of 
cheap carriage and a cheap supply of crude sulphuric acid to convert the 
tribasic into the soluble phosphate, at present alone curtail its use. Should 
these be met, there is no doubt that a considerable industry in this form of 
mineral manure would arise. 

16) Ammoniacal Liquor. — The ammoniaMl liquor of gas works is 
another good manure which ought to be utilised wherever available. Of 
course in India this is only so in the neighbourhood of a few large towns ; 
but thereit is specially applicable, as it is invaluable to the market gardener 
for the cultivation of vegetables. 

(7) Other Mineral Manures. — Various other mineral manures, such as the 
commercial ferrous sulphate, basic slag, the cdrbonates of soda and potash, 
have been used in Europe with good effect; but at present in India, they 
are either not available, or the cost at which they can be obtained pre- 
• dudes their use by the ordinary cultivator. 

(G. Watt.) 

MAOUTIA, Wedd.; Gen. P!., III., ypr, 

Maoutia Puya, Wedd.,- FI. Br. Ind., V., jp2/ URTiCACEiE. 

Sometimes called Wild-hesip by early writers and also Pua-hemp. 

Syn.— BtEHMERiA Puya, Hooi. ; B. frutescens, Don. -{not of Tkunb,) ; 
Urtica Puya, Ham., in Wall. Cat. 

Vern. — PSi, pia, ; Yenhi (Limbu), Beng. ; Puya,t^KVA^.y Kyinbi, 

kienii, Lepcha; Puya, Kumaon; Sat sha yuet, Burm. 

References. — Brandis, For. FI., 436 ,- Kura, For. FI. Burm., II., 429 ; 
Gamble, Man. Timb., 323 ; Atkinson, Him. Disi., 317, 798 ; Royle, Fib. 
PI., 368 ; Kew Off. Guide to the Mus. of Ec. Bot., 124; Hannay,in 
four Agri.-Hori. Soc., VII {Old Series), 223; Memoir of Dehra Boon, 
Journ. As. Soc. Beng , XVIII., /., 622 ; Indian Forest- 
er, XIV,, 269, 273, 27s ; IVati, in Col. & Ind. Ex. 1886, Commercial 
Reports. 
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Habitat.— A native of the Tropical Himalaya (ascending to 4,000 feet 
in altitude), distributed from Kumaon and Garhwal eastward to Nepdl, 

Sikkim, the Khdsia hills, and the Assam Valley and thence to Burma' 
the Straits Settlements, and Japan. ’ 

' Fibre. -Although many authors refer to this pjbre and state that it FIBRE, 

closely resembles Rhea, and may be prepared and used in the same 261 
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manner, yet no one Seems to have performed independent experiments 
tVi'th the poi fibre, and the available information is, therefore, of an inde- 
finite nature. Dr. OampbeH’s.description of the fibre, published in Royle’s 
Fibrous Plants, is the only complete account available up to date. The 
following extract will be found interesting : — 

"Description. — The leaf is serrated, of a dark green colour above, 
silvery white below, not hairy or stingirig ; and has a reddish pedicle of 
about three inches long. The seed forms in small currant-like clusters 
along' the top of the plant, and on alternate sides about an inch apart. 
Two small leaves spring from the stem at the centre of and above each 
cluster of seed. 

"Habitat. — The Pdoalt is not cultivated but grows wild and abundant- 
ly in the valleys throughout the mountains of Eastern Nepal and Sikkim, 
at the foot of the hills skirting the Terai to the elevation of r,ooo to 2,000 
feet, and within the mountains up to 3,000 feet. It is considered a hill 
plant, and not suited to the plains or found in them. It does not grow in 
the forests, but is chiefly found in open clear places, and in some situations 
overruns the abandoned fields of the hill people within the elevations which 
suit it. It sheds its leaves in the winter, throws them out in April and 
May, and flowers and seeds in August and September. 

“ When Used. — It is cut down for use when the seed is formed ; this is 
the case with the common flax in Europe. At this time the bark is most 
easily removed and the produce is best. After the seed is ripe it is not 
fit for use, at least it is deteriorated. 

■" Hov) Prepared.-- hs soon as the plant is cut, the bark or skin is re- 
moved. This is very easily done. It is then dried in the sun for a few 
days j when c|uite dry, it is boiled with wood-ashes for four or five hours ; 
when cold, it is beaten with a mallet on a flat stone until it becomes rather 
pulpy, and all the woody portion of the bark has disappeared ; then it is 
well washed in pure spring water and spread out to dry After exposure 
for a day or two to a bright sun it is ready for use. When the finest de- 
scription of fibre is wanted, the stuff, after being boiled and beaten, is daub- 
ed over with wet clay and spread Out to dry. When thoroughly dry the 
clay is rubbed and beaten out; the fibre is then ready for spinning into 
thread, which is done with the common distaff. 

“ Uses.— The Pooah is principally used for fishing nets, for- which it is 
admirably adapted on account of its great strength of fibre and its extra- 
ordinary power of long resisting the effects of water. It is also used for 
making game-bags, twine and ropes. It is considered well adapted for 
making cloth, but is not much used in this way. 

" Dr. Falconer recognised the Pooah as the Boehmeria frutescens, Don,, 
of Botanists, common at lower elevations on the Himalaya from GarhwdI to 
the Sikkim hills (Ganges to Burrampooter). In the outer hills of Garhwdl 
and Kumdon it is called Pooee, and the tough fibre is used there for mak- 
ing nets. In Darjiling, B. frutescens goes by a similar name. Pooah and 
the fibre is used for similar purposes It was first described by Thunberg, 
who distinguishes it from the textile species, Boehmeria (Urtica) nivea, 
which grows there in abundance. 

"Captain Thompson, to whom the specimens of the Pooah fibre were 
sent, says of it, that ' when properly dressed, it is quite equal to the best 
Europe flax, and will produce better Sail-cloth than any other substance I 
haw seen in India. I observe from Dr. Campbell’s communication that 
mud IS used in the preparation, which clogs it too much, &c. My Superin- 
tonoent, Mr. W, Rownee, who understands the nature of these substances, 
tells me that if potash were used in the preparation (which is invariably 
done with Russian hemp and flax) instead of clay or mud, that the colour 
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wouW be improved, tbe substance rendered easy to dress, and not liable to 
so much waste in manufacturing'” {Royle, Fibrous Plants. 368 — 370)- 
The aboTC quotation regarding Maoutia Puya and the incidental allusion 
to it in the remarks regarding Rhea have very nearly recorded all that has to 
be said. The large b^ale of the fibre shown at the Colonial and Indian Ex- 
hibition, and which was obtained from Assam, was either, as Messrs. 
Cross & Bevan suspect a badly-prepared sample or the fibre is quite 
worthless. 'I'he former explanation would be in accordance with all pre- 
vious reports, for, although admittedly inferior to Rhea, it would be hard to 
believe that a fibre so popular with the fishermen could be so utterly worth- 
less as Messrs. Cross & Sevan’s analysis would make it out to be. 
The following demonstrates the results of their chemical examination of the 


fibre ; — 

Moisture . . . ,ji'2 

Ash ........... 8’2 

Hydrolysis for 1 hour in 1 p. c. NajO ..... fia'y 
Cellulose 32’7 


According, therefore, to Messrs. Cross & Sevan’s observations, 
Maoutia Puya would be the least worthy fibre in India, since it has the 
next to the lowest amount of cellulose and loses more of its weight under 
hydrolysis than any other fibre examined by them. In their remarks re- 

f arding the fibre, however, these distinguished chemists affirm : “A large 
ale of this fibre was shown at the Colonial and Indian Exhibition, 
and by experts^ pronounced identical with Rhea. It now remains to be 
carefully ascertained in India whether there would be any advantage in 
cultivating this plant in place of Boehmerianivea, We can only repeat 
what we nave said elsewhere, that everj’ effort should be put forth in India 
to ascertain the peculiarities of every plant allied to Rhea. In somerespects 
the true Rhea is too strong, and a Rhea-like fibre, a little inferior in point 
of quality, that could be more easily cultivated and more cheaply separated 
from the twigs, would in all probability prove a more profitable and more 
acceptable fibre than Rhea, which has occupied, and justly occupied, the 
minds of experts for the last few years. 

“ The specimen of this fibre exhibited was very inferior in many re- 
spects. It is introduced here, as presumably its rightful place, when nor- 
mally prepared. 

“ Not only was the specimen inferior in point of preparation, but it was 
found in the microscopic examination impossible to isolate the ultimate 
fibre, by reason of its breaking up under the needles. Many of the fibres 
of the URTICACE^ show this tendency to brittleness; but with special 
attention to cultivation and the conditions of growth, these defects can in 
all probability be removed ” 

Itis needless to add anjiihing further except to emphasise what has 
already been said — namely, that if Messrs. Cross & Sevan’s analysis be 
confirmed as representing the fibre, an effort should be made to replace its 
cultivation with the true Rhea or China-grass, or at all events to see that 
consignments of Pot are not sent to Europe under the name of Rhea. 

The above compilation appeared in the publication edited by the 
writer— -Selections from the Records of the Government of India (Pol. I,, 
Pt. II. iiSS8-8g'i, 312-313) ; it has since transpired that the bale of sup- 
posed Roi fibre examined by Messrs. Cross, Bevan, & King was in all 
probability not Pot. In connection with the preparation of the fibres for 
me Imperial Institute an authentic sample of that fibre has been secured. 
On this subject Mr. Gammie of Mungpoo, Dirjiling, furnishes the follow- 
ing information : — " The whole sample has been prepared by the method 
pursued by the Nepalese and Lepchas. 

" M. 26s 
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“ The bark is peeled off the stems in long strips ; boiled in water thick- 
ened with common wood-ashes until it is pulpy ; then as much as possible 
of the adhering bark is separated from the fibre by alternately beating with 
a wooden mallet and washing in cold water. After this the water is rinsed 
out, and each bundle of fibre is thickly covered with a paste of micaceous 
clay, and dried. When thoroughly dry, the clay and the remaining bark 
are easily shaken off, leaving the fibre in a state fit for use. If fibre is 
required free from dust, it is repeatedly rinsed until the water runs clear, 
and then re-dried. 

“The white or bluish-white clay found here and there near streams is 
preferred, as it gives the fibre a good colour. 

“This clay, by being fused with fire, is re converted into common mica- 
ceous, schistose stone. 

“ If the appearance of the fibre is of no consequence, 5'ellow cla}' is said 
to be as effective. 

“ I do not know whether the action of the clay is altogether mechanical 
or not. A few samples which were prepared by treatment with lime and 
chalk were coarse in appearance and rough to the touch ; those treated by 
clay, on the other hand, were soft and silky. Although the Pooa is rather 
a common plant, it is seldom gregarious to any extent as far as I know ; so 
that the collection of a large quantity entails an expenditure which must 
exceed the value of the fibre extracted. I obtained five maunds of stems, by 
contract, for three rupees per maund, but I question if I could obtain them 
at the same rate agam, as the people had to search far and wide for even 
that quantity. At a moderate estimate the further cost to manufacture the 
fibre was five rupees, making a total of twenty rupees. 

“The fresh stripped bark weighed 63 fli and j'ielded only 4 Ib of fibre. 
The cost of producing one pound of fibre would, therefore, be five rupees. 

“Pooa is chiefly used for fishing nets and lines. I am told that formerly 
the Lepchas made cloth from it, but the contraction and expansion readily 
caused in it by atmospheric changes made it uncomfortable and undesirable 
for wearing apparel.” 

It would thus seem that little hope need be entertained of obtaining this 
fibre from the wild stock Should it prove of value {when Mr. Gammie’s 
sample has been submitted to commercial and scientific tests) and to 
possess advantages over that of Rhea the plant would have to be cultivated. 


MARANTA, Gen. PI, III., 6 ^g. 


A gemisof SciTAMiNEaj (the Ginger Family) named in honour of Maranti, 
a Venetian botanist and physician of the sixteenth century. It gives its name to 
the Tribe Maranteai and is characterised by havinga terminal few-flonered but-- 
branched panicle, the flower- borne on slender ebracteate peduncles with narrow 
deciduous sheathing bracts at the origin of the ramifications. Corolla tube 
cylindrical, often gibbous: staminal tube contained within the corolla, pcti- 
loid with a solitary anther on one side. Ovary by abortion i-celledand 1- 
seeded with two small empty cells. Fruit ovoid, somewhat oblique with a fleshy 
green pericarp. There are some ten species in the genus, all natives of Americ.a, 
with one or tno ttidely cultivated in the Old World on account of the starch 
contained in their tubers. 


' "■'^ranta arundinacea, Linn.; FI. Br. Ind., VI., igS ; SriTAMixEiE. 

West Indian Arrowroot- — A name given lo distinguish it from 
/ East Indian, the produce of Curcuma angustifolia, Roxh. ; — sec 

Jisu^‘ II, 652-655. \,Ger. 

Aent, Mr. V.ooT, Fr. ; Amfrikakisches Starkmehi.. Arrowmehl, 
Ofstnelhat if pcems probable that M. ramosissima, Wall., and M. INDICA, 
X'lth Russian i^ynonjms foracuUivaled form of M. ARUKBlNACtA, and 
»cally distinct, as some \%f iters maintain. 
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MARANTA 

arundinacea. 


Vf^ni.—Ttkhor [hckhur). Hind.; Tavkil, Mar.; Arartil, Guz.; Kt'mka 
neshasMi. VKC. ; Kuva mnvu ct jt/iamoi/, T a m. ; Tavaksha,K\U.‘, Kua, 
Kughei, Malay; Pen-brca, Burm. It seems proUable that all the verna- 
cular n.ames here given, strictly speaking, refer to the starch obtained from 
East Indian arrowroot Curcuma angustifolia — though they are doubt- 
ess no\\-a-days given to any form of that farinaceous substance. 

C. B. C.. to; Voigt, Hort. Sub. Col., 
j i?* ; ^f^2son, Burma and Jts PeopiCt 507, So6t 

^ rcasury of BoK, 720 ; Fliick. &Hanh,, Pharmacog., 
^?r* ^ O'ShaitghncS'^y, Bcng, Dispens.t 

ArnuSifr"!/'-'^ Ec. Die., 2S; Shortl, 

Manunlo/Indiau Agrtc., oor ; Atkinson, Him. Diet. ( Vol. X., iV.-IF. P. 

'M Ero/ncnl Agneutfure, J47/ Bombay, Man. Best. 

■»Kts., Gaeciteersi— Mysore and Coorg, I., 70 ; Agn.-Hort. Soc. 

‘t’S; journal (Old Series), 11 . , 215, 
Hnh!tnf‘'’MVf’ ^ "^ 7 , 24S, 2S2; VIII. {Proe.), 24. 

erv^f . * Food.— Authors are agreed that the name arrow- 

twt was derived from the alleged alexipharmic properties of the plant. 
loruJi” of the fresh hoot was emplo3-ed bj'the Mexican Indians as an ex 
'I'Tift « action of the poison used on their arrows. 

1 he earh^t authentic mention of the plant occurs in Sloane’s Catalogue 
of Jamaica Plants (1696), where it is called Canna India radice alba 

discovered in Dominica, thence sent to Barba- 
it Patrick Browne (in 1756) mentions 

alevinWnili -ind, in addition to alluding to its 

n nkVs "the root washed, pounded fine, and 

food when nmu'c'rf Fi*oUR and STARCH,” which was sometimes used as 
Ki nT In i 7 .SO,Hughes(AWi„a/ History of 

that ofwhaat! ‘ excelling 

Hoifsto“n abont°A,°,'r°K'T‘‘‘' d’ "'as introduced into England by 

nouston about 1737, but in Renny’s History of '^amaiea f77->V ni nsei 

cvponcd in 1700 '"som'c^ first consignment to 4 n^gland. and th^t were 
bofh in Eurone^-fnd ™"I«S!on seems to have been made by writers 

I^nSan.aT^oS ffinr'A^ 'T II’? farina from this plant and the East 
appears to be no dn„bt' ’^r Brazilian arrowroot. There 

wwA der ved oHainu i^ r°^ ^ °f ‘he arrowTOot plant 

referred to bv B^nilPv^A'^r’’- so-called arrowroot of India, 

iS a soSiestbM the-nameof Maraata 

ordin.arv d&w-.s e l^*’' -md smoother leaves than the 
duced forms of MuA f Curcuma angustifolia or one of the earliast intro- 

about thebe-Tinnhur atrowroot plant must have been introduced 

at least it diernnt -ati-n "A ^^^f^ry, there seems no doubt, but in Bengal 
of a plant belonging tAib ™“cli before 1830. The earliest mention 

with ^ vlhet. Thus^Wallkh^h?”i associated 
Horticultural recognised the plant, which the/Jgrr.- 

that it was the true P b'l^I.been cultiv.ating under the impression 
into the Botanic Garden ‘‘ Maranta ramosissima introduced 
said, ^va^qui"^'d 7 £nt 

Sylhet plant 'vas proS theV indiif^f “v «™?'I“^cea.” The 
above, the more recent nulhorc writers, but, as remarked 

arrowroot plant of Southern and Western^Ind^'^ Curciraa axipstEolia,the 
of the intrAduction of M •" ^ ‘b"s record 
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HABITA”^ ' arrowi oot as an American plant only which yielded a similar farinaceous 
& FOOD. substance to that obtained from Curcuma angustifolia) would be difficult to 
get over ; indeed his silence practically proves that, in his time at least, the 
true arrowroot plant had not been even introduced. In the Xlth Volume 
(i8ioj of the Asiatick Researches, for example, Roxburgh says; "I shall 
only add, on the subject of this nutritious powder, that it is very similar 
to the powder which is obtained in America from the roots of Maranta 
arundinacea, and which is known in Europe by the name of Indian arrow- 
root.” Ainslie, who wrote sometime after Roxburgh (1823). says that 
“ Maranta arundinacea has lately been brought to Ceylon from the West In- 
dies, and thrives well at the Three Kories, where arrowroot is now prepared 
from it and reckoned of the finest quality.” It is remarkable that Wallich, 
if he meant that M. ramosissima was a native of Cachar, should not have 
said so, since he must have known that that opinion was opposed to Rox- 
burgh andAinslie. Voigt (/fori. CaA, 575) speaks of it in 184533 

cultivated in the West and East Indies ; he adds, that it flowers in the rainy 
season, from which fact it may be inferred that it was, at the time he wrote, 
regularly cultivated in India. Firminger, who in 1863 brought out the 
first edition of his Manual of Gardening in India, while comparing the 
arrowroot of Curcuma angustifolia with the true article, says ; " I cannot tell 
why any but the genuine kind should be produced at all in this country, or 
whether any difficulty is experienced in the cultivation of M. arundinacea 
on the Madras side ; in Bengal the plant may be obtained in any abund- 
ance, and cultivated with the greate-t ease.' Dr. Jameson states too, 
that it thrives in the Saharanpur district and throughout the North-West 
Provinces.” 


The earliest direct mention of the introduction of Maranta to India is 
the passage to which reference has been made The Agri.-HorticuUural 
Society of Iniia obtained roots from the Cape of Good Hope. These 
were cultivated and gave a net profit of Ra, 307-10 from 4 Mghasol land, 
planted in 1831. A demand for roots thus arose, and the Society distribu- 
ted all they had and were prevented from indenting for a further supply 
from the Cape by Dr. Wallich’s report, that the plant could be had in Syi- 
het. No mention is made of the true West Indian stock having been pro- 
cured, but doubtless It is grown in India now, though it seems probable, 
from the facts here mentioned, that the form known as M. ramosissima 
must have been widely distributed, and is thus probably cultivated by many 
persons who are ignorant of its not being the best West Indian arrowroot. 
The available information on this subject is, however, so imperfect that 
little more can be done than to indicate, as already done, our imperfect 
knowledge. 
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Method of CuLTivATtos and Peffaration of the Fariva. 

1st, Bengal . — The account given by Firminger may, perhaps, be accepted 
as the best statement, although, of course, he says nothing as to the extent 
of its cultivation, and his description is of a general nature, hence more or less 
applicable to all India : — “'nieroot,”he wntes, "should be put in the ground 
in the month of May. Drills should be made about three or four inches deep 
and tw o feet apart, in w hich the roots should be laid at the distance of a foot 
.and a half from one another, and the earth covered over them. As the 
P'‘*fts grow, they should be earthed up in the same manner that potatoes 
They love a good rich soil, and plenty of water during the time of 
their growth, which latter, indeed, they get naturally, as their g^-owing 
time IS during the rains. They bear their small white flowers .about 
Augivst, and in January or Febniarj' the crop may be taken up lor use. A 
month O' two previous, however, water should be entirely withholden, to 
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allow the roots to ripen. They are of a pure ivory-white colour, and should 1 
be as large as moderate-sized carrots. The smaller ones should be reserv- I 
ed for a fresh planting, and the pointed ends also of the larger ones, at the 
extremities of which the eyes are situated, should be broken off, three inches 
in length, and kept for the same purpose. 

" The mode of preparing the arrowroot is very simple. The roots after 
being well washed should be pounded to a pulp m a wooden mortar, which 
may be hired for the occasion from the bazar. The pulp should be thrown 
into a large vessel of water, which will become turbid and milky, a portion | 
of the pulp remaining suspended in it as a fibrous mass. The fibrous part 
should be lifted up, rinsed, pounded again in the mortar, thrown again into 
the water, lifted up a second time, rinsed, and then thrown away. The milky- 
looking water should be then strained through a coarse cloth into another 
vessel, and when the sediment has settled, the water should be poured 
gently off and clean fresh water poured upon the sediment. This, after 
haying been well stirred up, should be strained through a fine cloth, and on 
settling the water should again be carefully and gently drained away. The 
sediment, which is then fine pure arrowroot, should be dried on sheets of 
paper by ejmosure to the sun. ” 

In tne Journals f the Astri-Horticultural Society of India frequent 
mention is made of Chutia Nagpur arrowToot. Thus, Dr. Mouat reports 
on a sample prepared in 1843 at Purulia. In the same year Babu Sumbu 
Ohunder Ghose forwarded to the Soci^ twelve canisters of arrowroot 
grown and manufactured at Birbhum. The report on these samples was 
to the effect, that the farina was of excellent quality, well prepared and 
dried, without any disagreeable odour or flavour. “It forms a good jelly, 
and is well adapted for all the purposes to which this mild and nutritious 
substance istapplied. ” 

At the Colonial and Indian Exhibition exceller tsamples of arrowTOot, 
prepared and tinned in the European method, were shown by Mr. H. H, 
Abdoollah of Colootolla near Calcutta. It is known that several other 
makers produce arrowroot which successfully competes, both in quality 
and price, with the imported powder, but definite particulars as to the ex- 
tent of cultivation are not available. 

2nd, North-Western Provinces and Oitdh , — Atkinson writes ; “This root 
has been successfully cultivated in these provinces. The tubers are ready 
for digging in January', and should be scraped and well washed before 
being powdered, in order to remove the acrid poisonous juice. An ordinary 
piece of tin punched with holes makes a good grater. After being washed 
the powder should be dried in the sun before being stored. The arrowroot 
produced from these tubers at Haldwani, Inear Naini Tal, by Mr. Fraser 
has been pronounced by experts both here and in Europe to be equal to the 
best West Indian arrowroot.” In a report of the Lucknovr Horticultural 
Society, 1S43, mention is made of the despatch to Calcutta of a sample of 
arrowroot made from the plants grown in the gardens. 

3rd, Madras . — The extent to which the true arrowroot is cultivated in 
South India cannot be discovered. Many writers allude to arrowroot, 
however, and speak of it as an important crop, but very probablj' the chief 
article of trade is the East Indian form Curcuma angustifolia. It is signifi- 
cant, horyever, that Sir Walter Elliot ipl. Andh., /.<2) should state that M, 
r^osissima. Wall., the Pdla ganda of the Telegu people is “wild in all the 
hill forests.” That name, accordingto Moodeen Sheriff, would appear to 
denote rather Alpima Galanga, and Sir Walter does not refer to Curcuma 
angustifolia, although, while dealing with Curcuma sp. (the Nakka fosupu), 
he remarks that it is “wild Turmeric, C. montana vel angustifolia 7 ” It 
seems thus probable that he made the mistake, by no means infrequent i 
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about the time he wrote (1859) regarding the wild arrowroot of India as 
M. ramosissima. Shortt, in an essay on arrowroot cultivation in Madras, 
gives a somewhat incoherent account of the difference between Maranta and 
Curcuma. He, however, furnishes certain facts which must he accepted as 
applicable to both forms since he does not say of which he is dealing. 
Although the writer js therefore unable to give any information as to the 
relative extent to which these plants are cultivated, Shortt’s essay may be 
here quoted ; — “ Arrowroot is largely grown in Travancore,* in Malabar 
and other districts of Southern India. The farina is manufactured in a 
rough and rude way ; attention is not given to the cultivation of the plant, 
so as to increase the quantity and quality of starch. The mode of cul- 
ture followed by the native producer is to roughly plough up sufficient 
land, level it, and plant out the rhizome or root stalks, at about one foot 
apart either way, before the commencement of the rains. Thereafter 
little or no attention is given to the crop. As a rule, manure is seldom 
used and the plants are not irrigated, except, perhaps, in exceptional 
instances, whilst crop after crop is taken off the same soil. 

“ For the proper and scientific culture of arrowroot, care should be taken 
in the selection of the soil. The crop grows best in a soft, loose sandy soil, 
or a somewhat porous loamy one, which admits of the rhizomes forming 
readily and enlarging to their fullest extent. The land should be well 
ploughed and freely manured with rotten farm-yard manure, which should 
be thoroughly mixed with the soil. It should then be levelled 'and formed 
into beds of a convenient size, so as to admit of the plants being irrigated 
when necessary, and the plants should be planted out 2 feet apart either 
way. On these hillsf we prefer to place out the seed stalk in lines, 2 or 
2^ feet apart either way, and when the plants have attained a height of 6 
to 8 inches, to dig a trench, one foot wide, between every two lines, about 
half a foot deep ; the soil thus obtained is used to ridge up the line of 
plants. This plan will also prove useful if it become necessary to irrigate 
the plants, which can be done by the trench between the lines, if care 
is taken to keep the ridges along the lines of plants well earthed up at all 
times. The plants should have plenty of room to enable them to form large 
clusters. 

“ For seed we generally prefer the root-stalks with their fibrous roots 
broken up, and the stalks cut short to about four inches in length. The 
first inch or two of the rhizomes will also answer the purpose of seed, in 
fact any portion of the rhizome of the size of an inch, containing a joint, 
will answer the purpose equally well. The rhizomes are fit to be taken 
up in about nine or ten months. They are planted out in the month of 
March and taken up in the following January or February. After the 
plants are put out, they are hand-w’atered tw'ice a week, till they become 
established, but, where facilities exist, other modes of irrigation may be 
resorted to j and about once a month the field should be weeded, the earth 
loosened freely around the plants, and the stalks kept well earthed up.” 

Dr. Shortt furnishes an estimate of the expense of cultivation which 
amounts to R50 per acre. He then adds : — “ The average crop of rhizomes 
produced on an acre of land is 2,500 pounds, yiclding40o pounds of farina, 
the average is one-fourth the quantity of the cormus, but for safety I have 
fixed it at one-sixth the quantity which at four annas the pound will realize 
Rioo; the retail price of arrowroot is from 12 annas to Ri the pound, and 
according to my estimate, deducting R50 for cost of cultivation, there is a 
balance of R50 as the net profit. With care and attention in the cultiva- 
tion and prcpar.ation of the arrowTOOt, the profit will be found to exceed 
the estimate greatly.” 
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Dr. Shortt’s description of the process of manufacture does not mate- 
rially differ from that given above by Firminger, and it need not, therefore, 
be reproduced here. 

4ik. Bombay . — Graham {Cat. Bomb. PL, 212) alludes to Maranta 
ramosissima. Wall. {PI. As. Par. 3 t., 286) as a native of Sylhet which had 
been introduced into Bombay by Mr. Nimmo, from Bengal. “It has nu- 
merous longclavate tubers, and much resembles the West India arrowroot ” 
{Wall.). '1 he dry air, says Graham (quoting Gibson), of the Deccan in 
the cold season seems to affect its development. Dalzell &, Gibson in 
their Bombay Flora repeat the same statements under the two names, M. 
Zebrina and M. ramosissima, two plants which Graham, and correctly so, 
kept distinct. In Dr. W Gray’s sketch of the botany of Bombay the 
remark occurs, “ M. arundinacea, the iWest Indian arrowroot, exists in a 
few gardens, and, judging from its luxuriant growth, is capable of being 
profitably cultivated in Bombay.” 

Stli, Burma . — Mason says: “The true arrowroot plant was introduced 
several years ago by Mr. O’Riley, and is beginning to be largely culti- 
vated. The arrowroot made is not inferior in quality to any imported ; 
while it is sold for half the price, at a good profit. A gentleman at 
Tavoy has sold a considerable quantity for exportation this year, and has 
orders for more than a thousand pounds of the next crop ” {Burma and 
Its People. 507). Mention is made of Mr. O’Riley’s introduction of the 
root into Burma in the Proceedings of the Agrt •Horticultural Society of 
India {1844). He there states that he had been so successful with theiew 
bulbs of Maranta arundinacea furnished to him by the Society that he in- 
tended to extend its cultivation considerably. Mr. O’Riley adtis that, with- 
out exception, the persons to whom he had given tubers had pronounced it 
superior to Speed’s, and that as the gardens of the natives possess a fine 
free soil of the richest description, he considers its introduction into Tenas- 
serim Province of some importance. In the same year Major D. Williams 
sent to the Society samples of a bulb and farina prepared from it which he 
considered far superior to arrowroot. He then remarked “ the arrowroot 
plant grows all over Atracan and is eaten as a vegetable.” From this it 
would be difficult to know what either of the two plants alluded to may 
have been, but very probably neither of them were Maranta. In a later 
communication, however. Major Williams furnishes fuller details from 
which it would appear that Dr. Wallich determined his bulb that yielded 
a far superior arrowToot to the true plant to be ’Tacca pinnatifidi But 
the Arracan arrowroot, which was eaten as a vegetable, does not appear 
to have been determined. Could it have been the sweet cassava which in 
Assam, about the same time as the above appeared, was also stated to be 
plentiful and to be eaten as a vegetable ? 

Maranta dichotoma, IPa//., see Phrynium dichotomum, Roxb.; Vol. VI. 


MARBLE, Ball, in Man. Geol. of Ind., Ill, 455—4'pi, 686. 

The term marble is geologically restricted to limestone or carbonate of 
lime capable of receiving a polish. It occurs in several different forms, two 
of which are umcoloured, vis., white and black, while many varieties are 
streaked and parti-coloured. The veining or colouring is derived from the 
presence of accidental minerals, frequently metallic oxides, also in many 
cases from imbedded fossil shells, corals and other organisms. ^ 


Mnrbic, Alai let, Geol. of Ind., IV. {Alineralogy), ico. 
Marbre Ft . / Marmor, Ger, ; Marmo, llal. 

Shah-neakcadi, 

Pulalam, marmar, Maiav.; Sung-i-marmar, Pers. 


Hind. & Pb. 
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The subject of the occurrence of marble in India has already been dis- 
cussed, together with that of limestonf, in the article Carbonate of 
Lime, Vol. II., 143 — 152. For more detailed information the reader is 
referred to Ball, in Matt. Geology of India, I, c., in which the subject has 
been v ery fully and elaborately discussed. 

The following note has been kindly furnished by Mr. Medlicoft on the 
extent to which marble is worked in India : — 

“ Marble of inferior quality is found in the metamorphic rocks of the 
Peninsula and the Himalaya, but the only place where it is worked is in 
Rdjputana, where the marbles of faipnr and fodhpur are celebrated over 
the whole of India. The marble rocks at Jaoalpur also yield mpble (a 
dolomite) of good quality, a block sent to the Paris Exhibition having been 
declared to be equal to Italian marble for statuary purposes : as a rule, the 
beds are much jointed and crushed, so that it would be difficult to obtain 
large blocks in any quantity.” 

Mr. F. R. Mallet in his Mineralogy gives the following analyses of 
three well-known Indian dolomites : — 



I. 

11. 

III. 

Calcium^ carbonate . 

. . . 55*48 

59*7 

6o‘s 

Magnesium carbonate . , 

. . 43*55 

37*8 

38*7 

Ferrous carbonate . 

. . . *36 

... 

... 

Oxide of iron and alumina , 

• • • ... 

1*0 > 

•a 

Insoluble .... 

. . . *61 

*8 1 

0 


JOO 

99*3 

99*5 


"I. The white saccharine marble of the Jabalpur rocks referred to above as equal 
to Italian stone for statuary purposes. 

II. Light grey sacchaioid, and III., white, almost crypto-crystalline marble from 
the Titi river. Western Duars. ^ 

In addition to the Rajputana marbles referred to by Mr. Medficoft, 
records exist of the stone being worked, to a small extent, in other parts of 
the country. Thus, it is stated that the shell-marble of Kerudamangalam 
is made into table-tops, paper weights, and small ornaments in Trichinopoly. 
This marble, when polished, is of a dark grey colour, and is marked like the 
well-known " Purbeck” stone with white sections of included shells {Man. 
of Trichinopoly Diet., 69). 

Mr. Baden Powell states that a yellow marble called Shahmaksadi ob- 
tained from Manairi, Yusufzai, is cut into charms and ornaments in the 
Peshdwar district {Pb. Prod., 37). He also mentions white, black and 
grey marble from Delhi; an inferior marhle, Kalai-p.i-pnt far, from Karnaal 
in Hissar; gfey marble from Bhunsi in Gurgdon ; black marble from 
Kashmir ; and a form of translucent marble, safmd-patfar from Shdhpur. 
Most of these marbles, however, are used like limestone for making fine 
qualities of chuiiavi, A veined marble iabri) found in the Kowasjarh hills 
of Rdwalpindi is occasionally worked into cups and ornamental objects, 
but the cost is great on account of the hardness of the stone and the 
absence of skilled labour. The pillars of the pavilion in the garden of 
Bairam KhAn at Attack are made of this beautiful stone {Rdwalptndt 
Gas.,ii). An inferior form of marble is frequent in the Sutjej Valley 
which does not appear to have been worked. The beautiful'semi-transpa- 
rent white marble obtained from the Toygun hills in Upper Burma is 
extensively used for carving the well-known sitting and recumbent 
of Gaudama, to be found in the pagodas, &c., of many parts of that 
country. 

Margosa tree, see Melia Azadirachta, Litin. ; Meliace.® ; p. 211. 

Marigold, see Calendula officinalis, Lintt. ; Composit^e j Vol. II., 24 * 
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MARRUBIUM 

vulgare. 


[ siT^ ; Vol. VI., Pt. IL 
Marigold, African -the of India, see Tagetes erecta, ; Compo- 

Marigold Burr, see Bidens tripartita, Linn.j Compos.tje ; FI. Br. 

Marigold. French, see Tagetes patula, Composite ; Vol. VI., Pt. II. 

[11., 50 - 

Marigold, Marsh, see Caltha palustris, Linn. : Ranunculacece ; Vol. 
Marjoram, see Origanum vulgare, Linn.; Labiat.®. 

Marking Nut Tree, see Semecaraus Anacardium, Linn. : Avacar- 

[diace® ; Vol. VI., Pt. I. 

MARLEA, Roxh.f Gen. PI , I., 9 ^ 9 * [CoRiiAcEiE. 
Marlea begoniasfolia (begonifolia), Roxb.; FI. Br. Ind., II., >j43s 

Syn.— M. affinis, Dene.; M. tomentosa, Ejidl. « Hosst.}DiAC\CAa- 
PJUM TOAtENTOSOJl, D. ROTUNDiFOLiuM, Bassi. ; Stveidium 

CHINENSE, Lour.; SxYRAX JAVANICOM, BUime, 

Var. — aiplna, H.f. T., found in SiWim at altitudes of from 6,000 feet to 

9,000 leet. 

Vem. — il/oWea, morliflo, (SvtHET), Assam ; TjVjil, Nepal; Polet, Lep- 
ciiA; Garhitn, budhal, t&mbn, N.-W. P. ; Tttmri, Kumaon ; Sidlii, 
(Wakdwab); Pwt, Kashmir; ifandrd, hodard (Bias); S«n/n, (Che- 
NAD)j Tilpattrn. chit patira, (|helum); Podlti (Ravi); Buda- 

ndr, rnemoka, (KaNGRa) Pb. j Tapuya, Burm. 

References.-— Pojri,, P/. Ind., Ed. C.B.C., 326; Brandis, For. F[., 2St ; 
Furs, Fori FI. Burnt., I., $44, S4S,‘ Gamble, Man. Timb., sii ; Stmari, 
Pb. PI., 93 ; Miq. FI. Ind. Bat., I-, pt. /., 744; Baden Pomell, Pb. Pr., 
SZS ; Atkinson, Him, Disf., 3 l i ; Indian Forester, XIII., 57. 

Habitat.— A tree (often small, but sometimes attaining 3 height of 60 
feet), found throughout Northern India, at altitudes from 1,000 feet to 6,000 
feet; common from the Panjdb to Bengal and Burma. Distributed to 
China and Japan. The variety alpina is met with in Sikkim where it as- 
cends to 9,000 feet. 

Fodder. — The leaves arc sometimes given as fodder to cattle and 
goats. (Stewart) (Conf. with Vol. III., 430). 

Structure of the Wood. — Wood white, soft, even-grained. Weight 
42lb per cubic foot (Gamble). 

Domestic Uses. — “The wood is used for houses in Sjlhet” {Roxb,}. 
MarmelOS, see .^gle Marmelos, Corr.; Rut ace® ; Vol, I., 117. 
Marmots, see “ Rats, Mice, Marmots Vol.Vl., Pt. I. 

Matron, the French for Castanea vulgaris, £,nnj., which see, Vol. 11 ., 227. 
Matron d'eau, the French for Ttapa bispinosa, Rasb.-, Vol. VI., Pt. 11 . 
Marrow, Vegetable, see Cucurbita Pepo, DC.: Cocorbitace®, Vol. 

MARRUBIUM, Linn. ; Gen. PL, II., 1206. ‘ 

Marrubinttl Malcomii, Dale., see Micromeria capitellata, Benih-: 
M. vulgare, Linn ; FI. Br. Ind., IV., 67/. tP- ^44 5 Labiat®. 

Habitat.— This phant occurs in the Western Temperate Himdlaya • 
Rashmir between 5 and S.ooo feet Stewart and one or two other aut 4 rs 
allude to this plant, but apparently its medicinal properties are not known to 
the people of Indsa. 

Medicine.— In Europe it enjoyed the reputation of possessing bitter 
tonic propcrticsfor which it was useful in many complaints. It still holds a 
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place in the American Pharmacopceia where it is described as laxative in 
large doses} is given to increase the secretion fromlthe skin and occasionally 
from the kidneys. It was formerly regarded as deobstruent, and was re- 
commended in chronic hepatitis, jaundice, amenorrhoea, phthisis, and va- 
rious other chronic affections. By its mild tonic properties *it may exercise 
a beneficial influence, but it has no specific property, and hence it is now 
mainly used as a domestic medicine \ U. S. Dispens., 15th Ed., g26). 
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MARSDENIA, R. Br . ; Gen, PL, IL, 772. 


Marsdenia Roylei, Wight ; Fl. Br. Ind., IV., Asclepiade.®. 

Vern. — il/ur/tKia (Himalayan Districts), Hind.; Murkila, Kumaon; Pa- 
thor (Chenab) ; Tar, iieri (Salt Range), Kurang (Simla), Pb. 

References. — Brandis, For. Fl., 333 ; Gamble, Man. Timb., 266 ; Stewart, 
Pb. PI , I4S ; Wight. Contr. Bot. Ind., 40; Atkinson,^ Him. Bist., 3 '3, 
704; Royle, Fibrous PI. Ind., 303 ; Journ. Agri.~Horti. Soc.Ittd., XIV., 
44 ; {New Series) /., 94. 

Habitat. — A large, twining shrub, of the Eastern and Western Hima- 
laya. At Simla it ascends to altitudes close on 7,000 feet, but is most plen- 
tiful at about 3,000 to 5,000 feet. In Sikkim it is mentioned as met with 
at 4,000 feet. It may, therefore, be described as a warm temperate plant. 

Gum.— The milky sap contains caoutchouc, but in so small quantity 
as to be of no value. 

Fibre. — It yields a fibre, of which fishing nets and strong ropes are 
manufactured. This has not, however, been scientifically examined, so 
that no opinion can be passed as to its relative value to the fibre of the 
next species. Royle mentions, however, that a sample of this fibre was 
sent to the great Exhibition of 1851 from Nepal. The plant might be ex- 
tensively cultivated and probably more easily than that of M. tenacissima, 
as it is a free growing semi-succulent plant from which the fibre could prob- 
ably be more readily separated than would be the case with the more 
tropical species. Mr. W. Coldstream, the Deputy Commissioner of Simla, 
saw an exceptionally large fish being hauled in from a stream in that dis- 
trict, the line being of so fine a quality- as to excite his astonishment. He 
was shown the plant from which it had been prepared, and judging from 
Mr. Coldstream’s description it was very probably the species here 
dealt with. The writer is not at any rate aware of any other Himdlayan 
■ plant that would yield a fibre of the strength requisite for fishing lines. 

Medicine. — Tnc unripe fruit is powdered and given as a cooling medi- 
cine {Stewart}. 


M. tenacissima, Wight & Am. ; Fl. Br. ln l.,IV., gs; Wight, Ic., 

RajmahAl Hemp. 59 '^' 

Sya. — Asclepias tenacissim.a, Roxb. ; A. tomentosa and A. echinata. 
Herb. Madr,; Gymnrma tenacissima, Spreng. 

Vem. — Tongiis, Hind.; yUt (Rijmah.il Hills), (Palamow), Beno.; 
ilafcnlTo'i, Central India; Aoin, (?) Bomb.; Jilt, chiti, Tam.; Mu- 
rttvn-dul, SiNG, 

References. — Roxb.,Fl. Ind., Bd. C.B.C., 2^8; Voigt, Hart. Sub. Cal., 
S37 ; Brandis, Far. Ft., 333; Kttrs, For. Fl. Bttrm., II.. 2or ; Gamble, 
Man, Timb., 26$; Trimen, Cat, Ceylon PL, 38! Wight, Contr. Bo.. 
Ind,, 41 ; Atkinson, Him.Dist., 704 : Royle. Fib. PL, 304 ; Chrtsly, Lom. 
PL and Drugs, VI., H,37 ; Liotard, Paper-making Mat., 3, 37 ; Bat- 
Sour, Cyclop., Vol. II., S&6; Smith. Die., 22n Few Ojf. Outde la Ike 
Mhs. of Be. Bat., 97 -Jour. As. Soc. P., II. {ihOTt, 82 ; 1885, f/A 
Series) Free., Ixxi. - (racetleers ;~Mycore and Coorg , I., eb; N.- 
I; 82 ; IV., Ixxiv. ; Indian Foresfer, tX., 274; X., ‘95 < XI., T'Ot XII ,, 
273; Jottrn, Agri.-Iforti.Sae. Ind. (Old Series), III.,22r.229; IX,, IS*'/ 
Pro., 123 ; {Nev: Series) IV., Fro. $2 j VI/., Pro., 7/. 
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Royle calls this the Jetee Fibre. It is remarkable that a plant which yields 
so valuable a fibre and a caoutchouc should, practically, be unknown to 
the people of India. Indeed, by following the usual line of reasoning, based 
on vernacular names, the plant rnight be viewed as doubtfully a native of 
India, whereas it is nowhere _ cultivated, exists only in a wildstate, and is, 
therefore, undoubtedly a native of this country. 

Habitat.— A ilimbing plant, distributed throughout the lower Hima- 
laya (ascending It) 5,oco feet) from Kumdon to Assam and Burma; also 
found on the lower hills of Bengal — Rajrnahal, Chittagong, &c. The 
plant is fond of dry barren localities, twining on the bushes and small 
trees. It might be extensively cultivated. 

Gum — A milky juice exudes from cuts on the stem, which thickens 
into an elastic substance, or caoutchouc which acts in the same way as 
India rubber in removing black lead marks (Roxburgh). 

Fibre. — Very little more can be said regarding this fibrk than has 
already appeared in the volume of Selections from the Records of the Gov- 
ernment of India published ^ the Editor of this work. In Spans’ Encyclo- 
pcsdia (p. 982) it is stated ; “The bark of the stems yields a valuable fibre, 
which is extracted by cutting the stems intosections, splitting them, drying 
them, steeping them in water for about an hour, and scraping them clean with 
the nails orwMth a stick. The hillmen simply dry the stems and altogether 
dispense with retting. About 61 b of clean fibre is a good day’s work. The 
fibres are fine and silky, and of great strength, aline made of them breaking 
at 248fb dry and 3431b wet, as against hemp at 158 and i polb. It is used 
locally for bow-strings and for netting.” According to Roxburgh the 
plant was discovered in i8on. “ During the rains,” he says, “ the natives 
of Rdjmahal cut the shoots into lengths at the insertion of the leaves, 
peel off the Dark, and with their nails, or a bit of stick on a board, remove 
the pulpy part.” 

The figures given above in Spons’ account of the fibre are those first 
published by Roxburgh, and the facts appear to have been compiled from 
Royle’s acccount of the fibre (Fibrous Plants of India, 304). Royle 
justly adds that "the plant is suited for better purposes than rope-making, 
besides not being eligible for this purpose, from its comparative rarity and 
mode of preparation. Wlr. Taylor remarks that it might, however, be 
easily cultivated {Jour Agri.-Hort. Soc., 1844, V., 221). Oneof the chief 
features of this fibre is its great elasticity, since it is, according to Royle, 
the second best of all the fibres in India. 

Only a very small amount of it was shown at the Colonial and Indian 
Exhibition, but the sample was universally admired. Some of the experts 
indeed viewed it as a very superior quality of Rhea. According to 
Messrs. Cross, Sevan & King’s chemico-mlcroscopic examination of the 
fibre, _ it is verj' considerably superior to Rhea. The following table 
exhibits the results obtained by these chemists : — 


Marsdenia tenadssima 1 
Btehmeria nivea (Rhea) 
Limim (Flax, Europeanl 
Calotropis gigantea . 
Crotalaria (Sun-hemp) . 


Moisture. 

JZ 

< 

Hydrolysis, 

i> 

"C 

0 

Mercerising. 

Nitration. 

Add Purifi- 
cation* 

Carbon per- 
centage. 

(a) 

(Five 

mints.) 

(h) 

(one 

hour). 

4-5 

I’S 

6' 2 

lO'I 

6*2 

4-6 

13 * 'o 

o'S 

44-6 

9-0 

2 -Q 

130 

24*0 

80-3 

iro 

125-0 

6-5 


9'3 

I 6 

14'6 

22*2 

81-9 

8-4 

1230 

4-5 

430 

7'3 

. 2 ’S 

rS'o 

I7'6 

76-5 

... 

i 53 'S 

8-5 

44-0 

8-5 

i ‘4 

8-3 

iv6 

830 

n '3 

150*5 

2-7 

44*3 
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To allow of comparison four other fibres have been shown alongside of 
Marsdenia (the RajmahdI-Bowstring). That fibre heads the list in per- 
centage of cellulose and loses considerably less than any of the others, 
either tinder hydrolysis with caustic soda or in the acid purification, while 
it holds the third place in increased weight by nitration. These are facts 
the value of which cannot be over-estimated. They point the fibre out 
as bein^, ftom a scientific stand-point, far more worthy of experimental 
cultivation than Rhea or any of the other fibres with which in the above 
table it has been compared. The one point of uncertainty regarding it, 
which practical experiments alone can solve, is its yield of fibre per acre as 
compared to the cost of cultivation, — in other words, the price at which it 
could be put down in the 'textile markets. The ultimate fibres are 5 to 20 
mm. in length, e.g., nearly as long as those of flax, and two or three times 
as long as those of sunn-hemp or of jute, though of course very much 
shorter than the fibres of Rhea. But from this point of view Rhea stands 
by itself, as its ultimate fibies (40 to 200 mm.) are far in excess of any 
otherk nown fibre. Messrs. Cross, Sevan & King say of Marsdenia, 
'‘Next to Rhea it must rank in point of fineness and durability, and we 
cannot urge its claims to the attention of Government in too strong terms. 
If it can be shown that the fibre could be cultivated at all, it might then 
become a question whether the haba or Rhea could be produced the 
cheaper.” 

It seems probable that to arrive at good results the long young twigs 
of the plant had better be treated by some chemical decorticating process, 
such as that of Favier, instead of being cut into short lengths and decorti- 
cated mechanically. The shortness of the fibre-ribbons, as usually met 
with, would presumably be viewed as unfavourable, but since thisis by no 
means a necessity it might be well to adopt some process of decortication 
that would produce ribbons the full length of the twins. 

The plant is too scarce and unimportant-looking for its merits to come 
by the usual “private enterprise” means to be recognisid by the manu- 
facturer. It must be cultivated, and that too perhaps for a” good many 
years, before a final opinion can be pronounced. ,It is a climber and does 
not appear to grow either rapidly or profusely, but there is no knowing what 
it might do under careful management. Very likely the allied species M. 
Roylei might, as suggested above, be found a more suitable species for ex- 
perimental cultivation, but of course in warm temperate regions only, such 
as Kvilu, Simla, Kumdon, Kashmir, the Nilghiris, &c. It might indeed be 
even possible to grow it in the rvarmer parts of Europe. Marsdenia is, 
however, too valuable a fibre to be longer ignored, and it would serve 
a public 'good were the various Botanic Gardens and Agn.-Horiicultural 
Societies to take its experimental cultivation under their special charge. 
Were the cultivation of M. tenaciassima to prove remunerative, the plant 
might be reared in every hedgerow of India, but, being a climber, difii* 
cullies exist with which the Indian cultivator of fibre^ crops has not as yet 
attempted to deal. In order to avoid these difficulties — the expense and 
trouble of constructing supports for a climbing plant — it would be a good 
step to ascertain whether it could be induced to crawl ovct the ground 
instead of requiring support. Although, ji® stated, it might be grown 
in every hedgerow over the entire length and breadth of the plains of 
India, success could alone be ensured by the production of a stock that 
might be planted in the usual way over a limited area. 

Marsdenia tinctoria, Sr.; FI. Sr. Ind , JV.,34 Wight, Ic., /. gSg^ 

Sya.— Marsdenia monostaciiya, Watl. ; Asclepias tj.n'CTOrja, Roxl. ; 

Pergularia tinctoria, Sprentr. : P. pakviflora, Blume.; 

' CHUM tingens, JIctI. flam. 
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An Indigo Substitute. [G. Wattt) tinctoria. 


Vera. — Riyong, (Teesta Valley) Beng. ; Kali lara, Nepal; Ryom, 
Lepcha ; il/ui-nniai, nioi-dce, Burm.; r<inim-a^ 4 ar, Sumatra. 

References. — Roxb., Fl. lad*) Ed^ C,f22Sf Voigt^ Hort, Sub, Cal,f 

$37 ; Brandis, For. FI., 332 i Kura, For. FI. Burm., 11 ,, 20t ; Gamble, 
Man. Timb,, 26$; Wight, Conlrih. Bot. Ind., 40; Grah,, Cat. Bomb. 
PI., up; Mason, Burma & Its People, $10, 801 ; McCann, Dyes and 
Tans, Beng., 126; Lioiard, Dyes, wg; Balfour, Cyclop., Vol. 11 ., 886 ; 
Indian Forester, XI., 326 ,* XII., App., 17 ; Gaeetteers •. — iV.-lV. Ptovs., 
I., 82; I V., Ixxiv, ; Agri.-Hort. Soc. Ind. Trans., VIII., 8g ; Jour., Ill ., 
231,232; VI., $o,$i, 142 143; X.,2g3-2g4. 

Habitat.— A tall, climbing shrub, of the North-Eastern Himalaya and 
Burma; occasionally cultivated in the Deccan and elsewhere in India, 
but only experimentallj' except in Burma where it assumes some impor- 
tance; distributed through Sumatra, Java, and China. 

Fibre — Like the preceding, this species yields a fibre, but the plant is 
collected more on account of its d5'e than its fibre. 

Dye.- The leaves of this climber yield Indigo. This fact has been 
published repeatedly, but apparently never put to commercial test. On 
this subject Roxburgh wrote: — “The leaves of this plant yield Indigo, 
as mentioned by Mr. Marsden, and by Mr. Blake, in the first volume of 
the Asiatick Researches. I have also extracted it from them by hot water. 
The few experiments I have yet made do not enable me to say positively 
in what proportion they yield their colour, but it was of an excellent 
quality ; and as the plant grows very readily from layers, slips, or cuttings, 
1 think it very well worthy of being cultivated, particularly as it is per- 
manent like the Nerium” (Wrightia tinctoria), "so that a plantation once 
formed will continue for a number of years ; and if we are allowed to 
draw a comparison between the leaves of this plant and those of Wrightia 
tinctoria, the quantity of colour they may yield will be in a larger propor- 
tion than that from the common indigo plant. ” " Some more experi- 
ments I have made with the leaves confirm what is above related, not only 
respecting the quality of the Indigo, but also that the proportion is con- 
siderably greater than is obtained from Indigofera tinctoria. I have, 
therefore, warmly recommended an extensive cultivation thereof.” 

Throughout the Jourtials of the Agri.-HorticuUural Society the subject 
of Marsdenia Indigo is here and there referred to, but up to date no ad- 
vancement seems to have been made towards utilizing the substance. 
For example, a sample was communicated in 1844 by Mr. E. O’Riley of 
Tenasserim to the Society. Commenting on that sample Griffith gave the. 
extract from Marsden’s ATf op Sumatra alluded to above by Roxburgh. 
"There is another kind of Indigo, Marsden says, called in Sumatra 
taram aknr, which appears to be peculiar to that country, and -was totally 
unknown to botanists to whom I shewed the leaves upon my return to 
England in the beginning of the year i;8o. The common kind is known 
to have small pinnated leaves growing on stalks imperfectly ligneous. 
This, op the contrarj', is a vine, or climbing plant, with leaves from three 
to five inches in length, thin, of a dark green, and in the dried state dis- 
coloured with blue stains. It yields the same dye as the former sort ; they 
are prepared also in the same manner, and used indiscriminatelj’, no pre- 
ference being given to the one above the other, as the natives informed 
me ; excepting inasmuch as the Taramakar, by reason of the largeness of 
the foliage, yields a greater proportion of sediment.” 

Mason alludes to the fact that this indigo plant is, to a certain extent, 
cultivated by the Karens and sometimes the Burmans. This is said to be 
a creeper indigenous in some parts of the country and which yields a good 
indigo, "though not equal to the Ruellia (Strobilanthes) indigo.” Drury, 
upon what authority is not known, says ; “ M, tinctoria. is cultivated in 
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Northern India, being a native of Sylhet and Burma. The leaves yield 
more and superior indigo to the Indigofera tinctoria, on which account it 
has been recommended for more extensive cultivation ” This would ap- 
pear to be a too liberal reading of Roxburgh’s statepient. No record 
exists of its b ing cultivated in Northern India and Bengal except, per- 
haps, the plants raised by Roxburgh in the Botanic Garden, Calcutta. 
This subject has too long remained, however, in obscurity; it would seem 
well worthy the attention of planters If any one of the three species of 
Marsdenia could be grown with the double object of affording dye and 
fibre, it seems probable the maceration to extract the indigo might prove 
an initial stage in the separation of the fibre, and thus render it possible 
to cheapen both products. The fibre of Marsdenia is of such extreme 
fineness and strength that, if produced commercially, Rhea and China 
grass would most probably be driven out of the market. It seems prob- 
able that, in India at least, the Boehmeria fibres will never become impor- 
tant crops. The Marsdenias are natives of this country, could be readily 
cultivated by cuttings, and, being perennials, they might be grown at 
small cost. Every thing in fact po nts to the superior claims of these 
plants over almost any other of known economic value which has not as 
yet found a place in European commerce. 
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MARSILEA, Linn, 

A genus of Cryptogams named in honour of Count Marsigli, the 
founder of the Academy of Science at Bologna. 

Marsilea quadrifolia, Linn.; Baillon, Traiii de Boianique, Midt- 

\cale Cryptogamique, 29 / Marsileace®. 

Vern. — S&sni-shak, Beng. ; Chatom arttk, Santal ; Paflu, Kashmir J 
Tripaitra, godhi, Pb.j Mudugu iimara, vmnngti idmara, chich-Unla- 
kura, chiilinta k&ra (according to Elliot), Tec, ; Chitigina soppth 
Kan. 

References. — Roxh., FI Ind., Ed C.D.C., 745; Voigt, Hort. Sub. Cal,, 
73 g ; Thvsaites, En, Ceylon PI., 378 ; Dais. & Gib^., Bomb. FI , 3^9 t 
Stewart, Pb PL, 266 ; Burmann, FI. Jnd., 239 ; Grab. Cat, Bomb, PI. 
243 ; Elliot, FI. Andhr., 117, I20 ; Stewart, journ. Bot. Tour in Hasilra 
{in Journ., Agri.-Hort, Soc. Jnd., Vol. A/V., 6) ; Rev, A. Campbell, 
Rept, Econ,' Prod., Chutia-Nagpur, No. 7889 \ Atkinson, Him. Dist., 
322 ; Jour. . 4 s. Soc„ P, It., No. 1 1 ., 1S67, 81 ; Gasetleers • -N.-W P ., /•> 
S6 ; IV., Ixxx ; Mysore and Coorg,; /., 7/ ; Indian Forester, X_IV., 39 °- 
Habitat. — This sub-aquatic plant (closely allied to the ferns) is found 
growing abundantly on the margins of tanks in Bengal and northwards 
to the Panjdb, also on the hills up to 5,000 feet. 

Food, — It is regularly eaten as a pot-herb by the natives of Bengal, 
and probably in the Panj.ib and other parts of India. The same species 
occurs in France where, according to Balllon, it is eaten in times of scar- 
city. Two other species, M. hirsuta, R. Br. and M. Drummoudii, R. Br-, 
form the well-known nnrdu, of Australian writers, so often mentioned as 
furnishing food to travellers in that country. From these a sort of cozrsc 
bread and a gruel or broth are made. Mr. J. H. Maiden {Native Plants 
of Australia, 135), says that the Nardti “is much relished by stock. It 
is, however, better known as yielding an unsatisfactory human food in its 
spore-cases.” 
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Martynia diandra, Qlox.; FI. Br. Bid., IV., 386 ; Pedaeihe®. 

Tigfr Claw or Devil's Claw. 

Hdthajori, biehu. Hind.; Bagh nokt, Bfsg. ; S/ier n«t, Bpuap } 
Ba^ lucha, S\ntal ; Sker ntii {ti^cr~cla7os)f N--W- P. ; Btchu T , 
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Chamomilla. 


j'ort (—fruit), Pb.; Vinchii (Poisons scorpion). Bomb.; Vinchit, Mar.; 
Gariida mukkn (hank’s beak), Ulu konth chettu (Scorpion’s tail), Tel. 
All the above vernacular names are clearly of modern origin and denote 
the boohed fruit. 

References. — Roxb.,Fl. Ind., Ed. C.B.C., 4^6 ; Sien)art, Pb.Pl.,i4g; 
Elliot, FI. Aitdhr., $8, 180 ; Pev. A. Campbell, Rcpl. Econ. Prod., Chntia 
Nagpur, No. S166 ; Dymock, Mat. Med. IV. Ind., 2nd Ed., 555/ Baden 
Poxoell, Pb. Pr., 864; Gaaetteer: — Bombay, XV., 489 ; Indian Forester, 
XII., App. tS, 28 ; Indian Agriculturist, Jan. iSSg. 

Habitat. — An American weed now common in the Gangetic plains, 
Chutia Nagpur, Bomba)', and elsewhere in India. It is a rank coarse 
herb with capsules beaked by strong curved spines. 

Oil.— The Rev. A. Campbell states that the Santals distil a medicinal 
OIL from the fruit ; he does not mention the purpose for which the oil is, 
however, used. 

Medicine. — The rruit is officinal in the Panjdb bazars (Stewart). It 
is sold in the drug shops as an antidote to scorpion stings, hence the name 
jBic/i«, Hind., and Vinchu, Mahr. Its pioperties are very likely entirely 
imaginary, being suggested on the theory of signatures from the resem- 
blance of the sharp hooks of the fruit to the sting of the scorpion, the claws 
of the tiger, &c. A writer in the Indian AgrtctiUurist dwells on this pro- 
per^ of antidote to venomous bites and stings. 

Special Opinions — § “ The fruit has received the name'Bichu (scor- 
pion), not from its use in scorpion bites, but its two curved hooks which 
resemble the tail of the scorpion. It is a useless substance” (Assistant 
Surgeon S. Arfttn Ravaf, L. M., Ghgatim, Bombay). 

Mastich or Mastache, see Pistada Lentiscus, Linn. Anacardiaceje : 

[ Vol. VI., Part I 
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MASTIXIA, Bl. : Gen. PI., 930. 

Mastixia arborea, C.B. Clarke, FI, Br. Ind. IL, 7^5’ / CoRNACEffi. 

Syn. — Bursinopetalom arboreum, Wight, Ic., f. gsG. 

' Vem. — Diaiaha, Ceylon. 

References. — Thwaites, En. Ceylon. PI., 42; Bbddome, FI. Sylv., i. 216! 

Dale. & Gibs., Bomb. FI., 28; Gamble, Man, Tintb., 21 1 f Lisboa, U. 

PI. Bomb., 82 ; Indian Forester, X., 34. 

Habitat. — A large tree with dark green foliage found in Cachar, the 
Nilghiri Mountains, and in Ceylon at altitudes of from 4,000 to 7,000 
feet. 

Structure of the Wood. — Said to be of good quality, but no definite 
information exists regarding it. Beddome remarks that it is very abun- 
dant in the dense Western Ghdt forests, from Kanara to Cape Comorin. 
It is thus doubtless of considerable importance to the people, though its 
properties do not appear to have been investigated. 

M. tetrandra, C. B. Clarke; FI. Br. Ind., II., 945. 

^ Beddome, in reducing Wight’s Bursinopetalum to Mastixia, referred 
this name to the above species, remarking that the " tetramerous form is 
certaini)' not a distinct Species, as both forms occur on one and the same j 
tree.” If this opinion be confirmed, the name of the tree should be M. I 
arborea, Bedd. 
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MATRICARIA, Linn. ; Gen. PL, II., 42'y. 
Matricaria Chamomilla, Linn. ; FI. Br. Ind., III., 313 ,• Compositai;. 
German Chamomile or Persian Chamomile, the true medicinal 
Chamomile being Aathemis nobilis, Linn, ; see Vol. I., 264. 
Syn,— ‘M. suaveolens, Linn. 
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Cobaltiferous. 


Persian Chamomile. 



Vem. — Babun&hy bab&na, suieigid (Trans Indus), Pb. ; Babund, Guz.j 
Bdbunaj F, i Bdbunah, Pers. It seems probable that the above 

names are more frequently given in India to the imported drug Anthemis 
nobilis (which see) . than to this plant. 

References.— Ed. C.B.C., 60s ; Ste-wart, Pb.Pl.,i2‘j; 
Dymock, Mat. Med. W. Jnd., 2nd Ed., 448 ; Pluck. & Hanb., Pkaima- 
cog., 386 ; U. S. Dispcns., iSth Ed., ig6 & g34 ; Beni. & Trim., Med. 
Pi; iSS f -S'. Arjun, Bomb. Drugs, 80 ; Year Book Pharm., 1874, 626 ; 
Baden Pomell, Pb. Pr., 857. 

Habitat. — A much branched herb found in the Upper Gangetic plain, 
and distributed to Northern Asia and westwards to the Atlantic. 

Oil. — An essential oil is obtained by distillation, which, to a certain 
extent, possesses antispasmodic properties. 

Medicine. — It does not seem necessary to do more than indicate the 
literature of this drug. It is in India, as in Europe, only used as a substi- 
tute for true chamomile, and though it might be easily supplied at less 
price than the imported article, it is scarcely, if at all, used in India. The 
dried flower heads are officinal, and are said to be stimulant, tonic, and 
carminative. They are employed in constitutional debility, hysteria, dys- 
pepsia, and intermittent fevers. The warm and strong infusiori of the 
flowers is emetic, while a weak infusion acts as a tonic and febrifuge. 
In flatulence and colic, chamomile oil is generally regarded the most effec- 
tual of all remedies. The Iiidiajt Pharmacopoeia says the babunaka phul 
forms a perfect substitute for the European Chamomile {see Anthemis 
nobilis). “In Persian works the flowers are described as stimulant, 
attenuant, and discutient. There is a popular opinion among the Persians 
that the odour of the flowers induces sleep and drives away noxious 
insects j they also say that the chamomile tea applied to the genitals has 
a powerfully stimulating effect” {Dymock). 

MATT, COBALTIFEROUS. 

Matt, Cobaltiferous. 

Since the date on which the article Cobalt was written, an interesting 
correspondence has taken place regarding the “ cheep ” or cobaltiferous 
matt found in certain parts of Nepal. As this is of some interest, the op- 
portunity has been taken to refer shortly to the subject in this place, leaving 
the reader, for a full detail of the correspondence, to consult the Selections 
from the Records of the Government of India, Revenue and Agricultural 
Depariment, Vol. /., 61, or the Indian Agriculturist, November i88g, 
663. In January 1888 a parcel of "cheep" was forwarded by a Mr. Ricketts 
to the Resident in Nepal with the information that “there were several 
smelting mines of the stuff, and that it is only obtained close by the copper 
mines in Nepal.” The name of the locality is " Khchipatar, Argah Zillah, 
Sowrobhar. about 80 miles north of Doolho. The price on the spot is R30 
to R35 per maund, and they sell it here” (at Doolho) “ from R40 to R50 
per maund.” A sample sent from the Resident in Nepal to the Govern- 
ment of India, Revenue and Agricultural Department, was subjected to 
an analysis and thus reported on by the Director, Geological Survey of 
India: “The sample of ‘cheep,’ sent to you by Mr. Ricketts in June 
last, and forwarded to this office, has been analysed by Mr. E. J. Jones 
with the following result ; — 

Loss at lop'C .... 0*40 Cobalt . . 1 . 13’97 

Insoluble in acids . . . o’70 Iron .... 6S'82 

Sulphur 20-41 

Dr. W. King then stated that, from latest available information, cobal- 
oxide was worth £717 per ton; that 5 tons of “cheep ” would yield i ton of 
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the oxide, and at Mr. Ricketts’ valuation could be obtained for from P.'i'lo 
to £435 ; and that, therefore, there appeared to be a fair margin to allow of 
the matt being profitably exported if obtainable in sufficient quantity. In 
answer to this report the Resident of Nepdl stated that, according to Mr. 
Ricketts, the present supply is about 400 maunds a year, and that this 
might, in all probability, be increased by a greater demand. 

Since the date of the last letter (October 1889), no record exists of any 
attempt having -been made to export the “matt.” 

MATS AND MATTING. 

Mats and Matting. 

Syn. — AI atten, Dut., Ger,; Nattes, Fr.; EsteirAS, Port,, Sp.; Stuoje, 
STOjE, It. : Progoshki, Pus. ; Hassir, Turk. 

Vem. — Cftaitai, Hind.; Motka, Kumaon; CAaia'j, Pb.; Chaitai, G.VZ,-, 
Tikar, hogor, galeran, ktasa, RIalav. 

References. — Stewart, Ph. PL, App., 03; The journal of Indian Ari,JII.> 
10, 14; Report cf Commercial Conference, Colonial and Indian Exhibition! 
3; Baden Powell, Pi. Pr., 517 ; Pi. Mantifactnres, SS, 3o3 ; Royle, Fib. 
PL, 234; Birdwood, Indian Arts, II., 2g8; Afukharji, Art Sfanufactures 
of India, 310; Grierson, Behar Peasant Life, 130; Balfour, Cyclop., 
/l.,Sg6; Settlement Reports; Central Prove., upper Goddveri Dist,, 43, 
44; Panjab, Peshawar Dist., iq; Muaaffargark Dist., to3; Manuals : — 
' Madras Administration, I., 36r ; Ctiddnpak Dist., $3 ; Admn. Reports, 
Bombay, tSft-ys, 34g, 3gS ; Reports {officzaD: — Knmdon, zSo. 

It is not intended to deal in this work with the subject of Mats and 
Matting further than to afford a key by which the reader may be ableto dis- 
cover the chief materials employed in their construction. The references 

f iveti above may, however, prove useful to persons desirous of discovering 
etailed accounts of the various methods pursued in manufacturing mats. 
Sir George Birdwood alludes very briefly to some of the more famous 
mats, such as those of Palghdt on the Malabar coast ; Midnapur, “ admired 
for their fineness and classical designs of the mosaic-like patterns of 
stained glass” ; Sitalpaii or Eastern Bengal cooling mats, used for sleep- 
ing on ; darma employed in Bengal in the construction of huts : Sedge or 
Mdduf rpats much prized for carpeting floors : and Sylhet ivory mats. 
But there are many others, such as palm mats, bamboo mats, reed mats, 
dib or T3q)ha mats. Aloe and Miinj mats, 'Sec., &c. 

The following are the more important plants used in mat-making 
Agave americana, Linn. 

Aloe fibre mats are now largely made in Madras, HazSribagh, Buland- 
shahr, &c. ; Vol. I., 140. 

Arundhinaria falcata, Nees : Vol, I., 335. 

A stunted Himalayan bamboo. 

Bambusa, Dendrocalamus, and other forms of bamboo ; Vol. I., 387. 

Some of the finer coloured bamboo mats met with in India are prepared 
in Midnapur and Madras. In some parts of Bengal, bamboo matting is 
used in the construction of huts in place of Darma, and in Burma, Assam, 
and the North-Western Provinces this is nearly always the case. 

Borassus fiabellifonnis, Linn. ; Vol. I., 504. 

Calamus, several species, but chief!}' C. Rotang, Linn. 

Cane mats, see Vol. II., 98-102 {Conf. with Hoey, Trade and Mannf- 
N. Jnd., 72-75). 

Cocos nucifera, Linn. 

Two kinds of mats are madeirom this palm-one, and by far the most 
important, from the coir (see Vol. II., 432),- the other, by plaiting the 
leaves to form what are known as Cadjaits (see Vol. II., 
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Cyperus, various species of Sedge, blit chiefly C. tegetum, Roxb, 

From this the 7nddur grass mats of Calcutta are made. In Madras 
C. corymbOsus, Roxb , takes its place. The species employed in making 
the mats of Midnapur has not apparerttly been detetmined (see 

Vol. II., 682-689). 

Goss3rpium — Cotton. See Carpets and Rugs j Vol, II , 176-182. 

Hedychium spicatilm, Ham.; Vol. IV., 207, 

On the Himalaya the dry leaves of this plant are twisted and woven into 
the ordinary sleeping mats used by the hill people. 

Ischcemum angustifoliura, Huch. : Vol. IV., 527. 

Bhabar mats are largely made in some parts of the North-West Prov- 
inces. 

Licula peltata and Livistona Jenkinsiana ; Vol IV,, 639. 

Two palms met with in Assam and Burma, yield leaVds which ard 
largely used for mats, umbrellas, &c. 

Nannorrhops Ritchieana, Wendl. p . 

The palm used in making the Peshawar, Kohat, and other Panj ab mats, 
known as Patta, These are described by Baden Powell {Panjdb Mann- 
factnres). 

Pandanus odoratissimus, Willd.; Vol. VI., Pt. I. 

The leaves of the screw pine are largely used for making mats in the lo*' 
cahties where the plant occurs, vis., the Andaman Islands, South India, 
Bengal, &c. 

Phragraites Roxbufghii, Trim.; Vol. HI., 27; also Vl., Pt I. 

The substance from which the Darnta mats of Bengal are made, — not 
bamboo, as stated by T. N. Mukharji in Art Manufactures. 

Phoenix dactylifera and P. sylvestris ; Vol. VI., Pt. I. 

The leaves of the various forms of date-palm are extensively platted 
into mats, and by the well-to-do people these are often spread on floors 
beneath other better-class mats or carpets {Baden Powell, Panjdb Manu- 
factures). 

Phrynium dichotomum, Roxb ; Vol. VI., Pt. I, 

This plant has, by most modern writers on Economic Products, _ been 
incorrectly referred to Maranta. Its real position is more probably in the 
genus Clinog;yile, Salisb. From the stems of this plant the famous SHalpdti 
mats of Eastern Bengal are prepared. 

Sacchanim ciliare, Anders. ; Vol. VI., Pt I. 

By the most recent botanical investigations, this species has now been 
made to include the two forms known in Indian works on Economic Botany 
as S. Munja and S. Sara. From the former and, to a small extent, from 
the latter, also, the famous Muni mats and carpets are made. _ The industry 
in these mats is mainly confined to the jails of Upper India, as for ex- 
ample Delhi, Allahabad, Lucknow {Conf. with Hoey, Trade and Manuf. 
N. Ind. 6f). 

ScirpUs (Malacochsete pectinata, Nees.); Vol. VI. 

The plant used in making Kashmir mats. 

Typha angustifolia, and T. latifolia, Willd ; Vol. Vl., Pt. H. 

These aquatic plants afford leaves which are regularly employed if 1 
making mats. In Bengal these are known as hogla and in the Panjab aS 
dib mats. 

Wool, Hair, &c. ; Vol. VI., Pt. II, 

_ Many of the finer qualities of mats are felted or woven from these mate* 
but, as they are nearly always highly ornamental, they are art manU** 
factnres and would not, therefore, be treated of in this work. 
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— ~ MECONOPSIS 

The Common Stock. (G. Wait.) aculeatH» 


There are doubtless other materials used, especially among the hill 
tribes of Assam, but the above embraces the more important matting as 
well as basket materials. 


MATTHIOLA, Br. ,• Gen. PI., I., 67. 

Matthiola incana, B. Br. ; FI. Br. Ltd., I., 131 ; Crucifer.®. 
Purple Gilly Flower or Common Stock. 

Vem. — Todri safid, todri lila, Pd.j Todri safcd, SiND, 

References, — Dais. & Gibs., Bomb. FI., 4‘, SiemaTt,Pb. Pl.^ 14; Pharma- 
cog. Ind., I., 120 ; Dymock, Mai. Med. W. Jnd., 56 ,. Murray, PI. and 
Drugs, Sind, 48 ; Balfour, Cyclop. Ind., III., 907. 

Habitat. — Cultivated as a cold season garden annual throughout India, 
but on some parts of the Himalaya it becomes a perennial. M, odoratis- 
sima, Br., is a common indigenous species on the higher ranges of the N.- 
W. Himalaya. 

Medicine. — The seeds are of three kinds — yellow, red, and white ; used in 
infusion in cancer ; are expectorant; mixed with wine given as an antidote 
to poisonous bites (Dr. Emerson). According to Stewart these seeds con- 
stitute one of the kinds of todri which are reckoned aphrodisiac. . 

If. 

MAYODENDRON, Kttrz, Prelim. Forest Repi. Pegu, App. D., 

[ NIACE®. 

Mayodendron igneum, Kurzj FI. Br. Ltd., IV., 38 2 ; Bigno- 
Syn. — Spathodea ignea, Kuris, four As. Soc. Beng. \j871), Pf. II., 77, 
Vem. — Manikpyit, Shan ; Ekarit, J BURM. 

Habitat. — A tall tree with a girth of about five feet, foijnd in Martaban 
and distributed to Ava and Yunan. Mr. Oliver, Conservator of Forests, 
Upper Burma, has recently furnished a specimen of this tt-ee, together with 
the above vernacular names. He remarks that it occurs jp the moist for- 
ests of the Namyin valley. 

Stmcture of the Wood. — Definite information does not exist regarding 
the timber of this tree, but presumably, like the other members of the order 
to which it belongs, it is soft and of inferior qualitj'. 


Meadow saffron, see Colchicum autumnale, Linn.; Liliace® Vol. 

[II., 301. 

Mecca Balsam, see Balsamodendron Opobalsamum, tfunth. ; Burse- 

[raci;®, VoI. I., 369. 


MECONOPSIS, Vig.; Gen. PI.. 

Meconopsis acnleata, Royle, III. Him. Boi. 67, 13 (colour of 

flowers svrongly show?: aspuik); FI. Br.Ind.; I., 118; Papaverace®. 
^^i'mla)’* (Ravi), Kanda' (Sutlej), Kanta 

Rererences.— Sientari, Pb PI., tfp, Boi. Mag. i. 5456. O’Skaughnessy, 
Beng. Dtspens., 184 - Pharmacog. Ind., ita; Gazeiteers -.^N.-W. 
r A., 504; Partjabf Simla DisiricU /2. 

Habitat. — A spiny herbaceous plant with pale blue flowers ; fount} in 
the Western Himalaya from Kashmir to Kumdon, at altitudes of from 
10,000 to 15,000 feet. 

Medicine.— The root is officinal in Kashmir as a narcotic, and is in 
Chumba regarded as poisonous. O’Shaughnessy mentions havin" given 
CW extract to a dog without producing any percep- 
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MECONOPSIS 

Wallichii. 


The Himalayan Purple Poppy. 
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Meconopsis nipalensis, DC.; FI., Br. Ind,, I., 118. 

Syn. — Papaver paniculatum. Bon, 

References. — Pharmacog. Ind., I., 1x2 ; Gazetteer, N.-W, P., X,, $04; 
Honigberger, Thirty-five years in the East, II., 3 o 6 , 852. 

Habitat. — Found in the temperate Himalaya at altitudes from 10,000 
to 12,000 feet, in Sikkim and Nepdl. 

_ Medicine. —According to Honigberger the root is officinal in Kashmir, 
being regarded as a narcotic. 

M. Wallichii, Hook,; FI. Br, Ind., I,, iig. 


MEDICINE. 

Root. 
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Habitat. — A slender, stellately pubescent and softly hairy plant, met 
with in the Temperate Himalaya at altitudes of g,oooto 10,000 feet. 

Medicine. — It seems that this and the two preceding species possess 
similar properties. The authors of the Indian Pharmacographia appear 
to have examined the root of the present species, and their analysis may, 
therefore, be here reproduced as expressing all that is known regarding 
these Indian drugs. 

CHEMiGAt. Composition. — “ The root dried by exposure to air, and 
reduced to a fine powder, lost 8 per cent, of moisture at loo^C. The ash 
amounted to 12*7 per cent., and contained a marked amount 'of manga- 
nese. The alkalinity calculated as KHO, after separation of lime, was 
equal to 8 6 per cent. Digested with light petroleum ether, ‘48 per cent, of 
a pale yellow, viscid, transparent, odourless extract was obtained. With the 
exception of a few white flocks the extract was soluble in absolute alcohol. 
On spontaneous evaporation shining lamina; separated, which under the 
microscope consisted of rhombic plates and needles : oil globules were 
also visible. The alcoholic solution of the extract was strongly acid. 
The amount of crystalline matter was too small to admit of the nature 
of the fat acid being determined. After exhaustion with light petro- 
leum ether, the powder was dried by exposure to air, and then digest- 
ed with ether. On evaporating off the ether, •41 per cent, of a fragrant, 
soft, indistinctly crystalline residue was left. The extract was heated with 
dilute hydrochloric acid, and the soft, yellow, insoluble residue separated 
by filtration. The acid solution was rendered alkaline with ammonia, and 
then agitated with ether. On separation of the ether only a minute trace 
of residue was left, which did not respond to alkaloidal reagents. The 
yellow residue insoluble in HCl was treated with ammonia, and the 
turbid mixture agitated with ether. The ether left on evaporation a yellow, 
soft, non-crystalline residue, without taste or odour, which had the pro- 
perties of a neutral resin. The aqueous alkaline solution after the separa- 
tion of the ether, yielded yellow flocks when treated with dilute acids, which 
were re-dissolved by alkalies : this principle had the properties of a resin 
acid. The fragrant odour of the etherial extract was probably due to a 
ttace of benzoic acid. 

“ After treatment with ether the powder was again dried, and then 
digested with absolute alcohol. The alcoholic solution was of a pale green- 
ish colour, and possessed a marked greenish-yellow fluorescence ; examined 
spectroscopically no absorption bands were visible. On evaporation, the 
alcoholic solution yielded voj per cent, of extractive, yellow in colour, and 
possessing a somewhat fragrant odour. The extract was partly soluble in 
water. The aqueous solution did not possess any particular taste; it 
yielded slight precipitates with alkaloidal reagents ; with ferric chloride 
no coloration was produced. On evaporation and ignition a trace of ash 
was left, possessing an alkaline reaction. The portion of the alcoholic ex- 
tracts insoluble in water, dissolved in alcohol, yielding a greenish solution, 
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with acid reaction, and greenisli-yellow fluorescence. The powder, after 
treatment with alcohoi, yielded 126 per cent, of extractive to cold water. 
The aqueous solution was yellowish-brown in colour ; alkaline in reaction 
it afforded no coloration with ferric chloride; it slightly reduced alkaline 
solution of copper on boiling.” 

MEDICAGO, Zinn./ Gen. PL, I., 487. 

Medicago denticulata, WiUd.,- FI. Br. Ltd., II., go; Leguminoss. 

Syn. — M. canescens, Grak.; M. polymorpha, Roxb. 

Vern. — ATainii, Pa. 

References. — Roxb., FI. Ind., Fd. C.B.C., s^O: Sietoarl, Pb. PI., 7 i ; 
Murray, PI. and Drugs, Sind, 114 ; Gan. P. {Bundelhhand), /„ 

So ; [Agra) IV., Ixx ; Agri.-Hort. Soc. lour., XJV., p. 

Habitat. — A field weed in the plains and low hills of Bengal, North- 
West Provinces, Oudh, the Panjdb, and Sind. Distributed to Abyssinia, 
Europe, Japan, China, &c. 

Fodder. — It is largely gathered for cattle-fodder, as it is considered good 
for milch cows. Stewart remarks that it is said to be cultivated. (See 
Vol. HI., 416.) 

M. falcata, Linn.; FI. Br. Ind., II., go. 

Yeleow Lucerne. 

Syn. — M. SATlVA, Wall.; Cat. No.S94S C.D.; M. procumbens, Besser. 

Vcm.— /J/s/it-rt, hoi, Afo., Laiioul. 

References. — DC. Origin Cult. PI., tot, -Best Forage Pla7tts by Stcbler atid 
Schrilter, Tratisl. by A. W. MeAlpinc, 147 ; Birdscood, Bomb. Pr., 126; 
Report, Agri. Dept. ,lSSt.S2, 236. 

Habitat.— A sub-crecl perennial, met with in Kashmir, Ladak, an^ 
ndwar, at an altitude of from 5 to 13,000 feet. Distributed to Afghar 
Persia, and Europe. 
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M. lupulina, Linn.; FI. Br. Ind., II., gg. 

The Trefoil. 


References.— S'/ranr/, Pb. PL, 71 ,- Best Fodder Plants by Stcblcr and 
Schruier, Transl. by MeAtpine, is3 ; Permanent & Te^nporary Pastures 
by Sutton, 71 jAtkinsoti, Him. Dist., 3oS ;Gae. A^.-IP. P. (BundeWiand), 
/., So ; (Agra) /F., l.vx ; four. Agri.-Hort. Sac. Ind., XIV., p. 

Habitat. — A native of the tropical and temperate tracts of the North- 
West Himfilaya, ascending from the Indus valley and Gangetic plain to 
10,000 or 12,000 feet in altitude. 

Fodder.— A common weed, collected frequently for fodder. Its 
flowers rrsemble hop cones, hence its specific name. It mixes well tvjth 
grasses and clovers for artificial pastures. 

M. sativa, Linn.; FI. Br. Ind., II., go. 

Lucerne or Purple Lucerne. 


Syn. — Some diflercnce of opinion prevails as to the Botanical position to 
be assigned to the cuUivaJcd forms of Lucerne. The Flora of British 
India suggests that M, sativa may be but a cidtivatcd state of M. falcata, 
characterised by the pod forming a double spiral and by the Oowers being 
usually purple. Many writers, hoivcvcr, regard M. sativa, M. falcata 
and M. media as forming but one species, while others depart so far from 
that position as to admit the forms indicated as varieties under one conTmon 
species, and still others hold that all three are distinct. On the other hand, by 
still a further series of authors M. media is pronounced a hybrid betnecn 
M. sativa and M. falcata. %V'hatcvcr botanic.al view be taken, Stebler 
and Schroter very justly add that to the agriculturist the three forms of 
Lucerne are very distinct, both in yield .and suitability to environment. 
The Indwn literature of the subject is. however, too imperfect to allow 
of a critical account being written. An attempt has, therefore, been here 
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'll* available infurmation given under any of the species of 

Meaicag’O indicated above, to jts specific position, but to compile the genera^ 
information into the concluding’ account of Lucerne irrespective of the 
plant Or plants meant. 

Vern. — Wtlaytt-gawtith, Hind.; /fo/, Ladak; Pushtu ; Schist, 

rishka,dureshta. Arc.; Ynrttshea (g'cen) and beda (dry), Yarkand; 
Vilayti-ghas, Guz. ; Vtlaytt~hullu, Kan.; Alfafa, cdfasafat, alfalfa, 
fisfisat, Arab.; Isfisf, Pers. 

References.' — Dalss. & Gibs., Bomb. FI. Supp., 2r ; Stewart, Pb. PL, 7r ; 
DC. Orii’in Cidt.Pl., t02; Attchison, Bot, Afgh. Del. Comm., 4S ; Sai- 
dapet Exp. Farm. Manual, s3 ; Murray, PI. and Drugs, Sind, 113; 
Atkinson, Him. Dist., 3oS; Lisboa, U. PI. Bomb., 277 ; Btrdwood, Bomb. 
Pr., 126 ; Roylc, Prod. Res., 220 ; Smith, Die., 270 ; Bomb. Man. Rev. 
Acc., 102; Gan. Bombay, V., 25; N.-W, P. 111., 225 ; Mysore and Coorg, 
A, 59,' Indian Agri. Sept. 7th, iSSg ; Indian Forester, X., iii ; XIV., 
367; Agri. Dept. Reports {Exp. Farms), Madras, iSgj-j'i, 16 & 97 ; 
Hyderabad, Sind, ISSS-S6, 3i ; J8S6-S7, 7; 1887-88, J; Agri.-Hort.Soc. 
of India, Transactions & journals quoted below. 

LUCERNE. 

Habitat. — De Candolle says of this plant ; “ It has been found wild, 
with every appearance of an indigenous plant, in several provinces of 
Anatolia to the south of the Caucasus, in several parts of Persia, in Af- 
ghanistan, in Baluchistan, and in Kashmir. In the south of Russia, a locality 
mentioned by some authors, it is, perhaps, the result of cultivation, as well 
as in the south of Europe. The Greeks may therefore have introduced 
the plant from Asia Minor, as well as from India which extended from the 
north of Persia. This origin of lucerne, which is well established, makes 
me note, as a singular fact, that no Sanskrit name is known. Clover and 
sainfoin have none either, which leads us to suppose that the Aryans had 
no artificial meadow.” Stebler andSchroter state that lucerne is indige- 
nous to the following countries “ Asia, Anatolia, Southern Caucasus, Persia, 
Afghanistdn, Baluchistdn, and Kashmir.” 

History.— Lucerne was know'n to the Greeks and Romans: they 
called It in Greek mcdicai, in Latin medtca or herha medtea, because it was 
brought from Media at the time of the Persian war, about 4.70 years before 
the Christian era. 'I he name lucerne is sometimes supposed to be derived 
from the valley of Luzerne in Piedmont. De Candolle, however, suggests 
a more rational derivation. “ The Spaniards,” he says, ” had an old name, 
ernye, mentioned by d. Bauhin, and the Catalans call it iiserdas, whence, 
perhaps, the name in the south of France, laditecrdo, nearly .akin to 

Itiecrnc." " It was so commonly cultiv.atcd in Spain that the Italians have 
sometimes called it herha spagna- The Sf>aniards have, besides the 
names alrc.ady given, mielga, or mclga, which appears to come from 
Mcdiccs, but they principally used names derived from the Arabic— fll/b/ii, 
alfasafat, alfalfa. The botanical evidence favours the inference derivable 
from the names of the plant, namel}’, that its original habitat extended from 
the north-west frontier of India to the shores of the Mediterranean. The 
writer possesses in his private herbarium many sheets of M. falcata, collected 
from undoubtedly wild sources in Persia, Kashrafr, Chamba, &c., and from 
cultivation in many localities on the plains of India, more especially Bchar. 
Of M. sativa, one sample bears no rcin.ark as to its being wild or culti- 
v-atc'd, namely, that collecied by Dr. Giles, during the Gilgit expedition ; 
all the others from BaluchistAn fcollectcd by Mr, Lace), from the plains of 
India, A'c., are e.vprcssly stated to have been collected from fields. The 
Ffora of British India stales that M. sativa is gerntn for forage in 
Madras. Bengal, and the North-West Provinces. The Transactions, and 
Journals if ih^ Agri.-HcrtteuUural Society of lndia,\o this case as in m.nny 
others, throws the most dVect light on the origin of the Indian forms of 
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lucerne. We read, for example, in the TransacUotts {V ol- I, 72, 7p) that HISTORY. 
WIr. W. Moorcroft noticed the variability of the flowers in the wild plant. 

His remarhs are so interesting as to justify our republishing them here, 
l^c wrote, speaking of the higher ranges of Lama Yoorop in Kashmir : “ I 
witnessed so striking a difference between the condition of the yellow 
lucerne near the summits of the dry mountains of Lama Yooroo (Ladak) 
and of the same plants when skirting the water-courses of Drass as might 
almost have countenanced a suspicion that there was a greater diflerence 
than what arose from locality alone.” In a foot-note to the above it is 
stated : — " Lucerne in its natural state bears a yellow flower_ of a rich 
scent and is of great longevity ; under the influence of cultivation it runs 
through a diminished sulphur tint into whiteness, becomes green with a 
slain of red, and settles permanently in pink and purple; it also loses its 
fr.agrance and becomes short-lived.” Mr. Moorcrofl then alludes to the 
cultivation of lucerne in Pusa (1823), remarking, “ I caused the Government 
to c.\pend considerable sums in wells and other arrangements for the 
watering of lucerne grounds, of which the supply was hardly ever adequ- 
ate in the dry season, and the plants of which died when their crowns 
were long submerged in the rains. The facts I have now seen in regard 
to the almost aquatic nature of this plant lead to a suspicion that, if a modi- 
fication of the float system had been adopted on the edges of a river with a 
very stow current during the largest portion of the year, and which em- 
braced a great portion of the grounds in a crescent, that an immense quanti- 
ty of excellent forage might have been raised, and the expense of wells, the 
labour of cattle and of gardeners might have been saved.” In a further 
p.aper on Prangos hay, Mr. Moorcrofl wrote of Imbal or Droz that he 
found yellow Iticcrne, a spontaneous product; he wrote of it — “it is of a 
constitution more hardy than that of Europe, requires no other culture than 
that necessary for sowing it, and lasts in vigour for a long series of years.” 

He adds, “ it is submitted that as it naturally grows along with Prangos, it 
would be well to imitate this habitude; the joint yield is vastly greater 
than that of the richest meadow land, and is produced in this country on a 
surface of a most sterile nature, in regard to other herbage, hence, is re- 
spcctMly suggested the propriety of furnishing a fciv pounds of this seed to 
the Cape of Good Hope to be sown along with the Prangos.” 

In a report of Karnal (1836) mention is made of the experimental 
cultivation of lucerne. It is there stated that “the plant thrived well, 
but being so common no remark seemed necessary.” In the Pro- 
ceedings of the Society for 1838 mention is made of Mr. Hodgson having 
sent “ from Nepal seed of lucerne grass.” In the Proceedings for the suc- 
ceeding year, Lieutenant Nicolson mentions that in the meadows near Kdbul 
lucerne is very commonly grown as food for horses and cattle. This 
s.amc fact is again alluded to in the journal ( Kof. /, ^05) when Sir Alex- 
ander Burnes p.ave particulars of the artificial grasses of Kdbul including 
lucerne.^ Sir Alexander’s account of the method of cultivation pursued in 
Afghanistdn will be found in a further paragraph. The subject of Kdbul 
lucerne, however, seems to ha\'e attracted considerable interest since in 
\ ol IL {Selections), p. 297, we read that “ Kclat lucerne, of which a large 
rjuantlty was furnished bv Government six months ago 11843), has been 
partly sovn and p-irtly distributed. It has vegetated well, but I fail 
to detect the smallest tiiffercncc between it and our Deccan species Its 
superior luxuriance at Kelat, &c., must be owing to climate rather than 
to spcacs. The writer of the passage quoted was Dr. A. Gibson, Super- 
mtcndcnl of the Government Botanical Gardens, Bombay, and the allusion 
to our Decc^in sp^jes ^ is, therefore^ extremely interesting as indicatincr 
an early cultivation of lucerne in Western India. 
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Passing over a gap of nearly forty years, we next read, in the Journals 
of the A^ri-Horticnltural Society, of lucerne as being experimentally 
grown in the Saidapet Farm, Madras, from Eng-hsh seed. Of Benares, a 
writer reported the failure of a crop in 1878, and in 1884 lucerne is stated to 
have done well in Silos. Thus it will be seen that only occasional mention 
is made of lucerne in India, though enough to prove that its cultivation has 
been at least tried during the greater part of the past 100 years. In the 
recent reports of Government Experimental Farms, it is stated that the 
Australian and European forms were found not to succeed so well as 
" the country kind known as Puna Lucerne.” Even the Puna Lucerne 
does not seem to have “an entire immunity from the attacks of insects or 
hurt from the heat, and so many of the plants die during the hot weather 
that no heavy cutting is ever afterwards got from the plots.” 

Cultivation or Lucerne. 

The following interesting account regarding Kabul may be here given. 
Sir Alexander Burnes wrote in 1841 ; — “ There are three kinds of grasses 
cultivated in Kdbul — lishkn, or lucerne; shuftul, or a kind of trefoil ; and 
sibarira. The first and the last continue to yield crops for some years, but 
the trefoil (sim/hd) is an annual. 

The lucerne {-lishkii) is sown in spring, generally about the vernal 
equinox ; for eacbjureeb (or about half an English acre) two seers of Kabul 
(or about 281b English) are required as seed. In forty days it comes to per- 
fection and is cut down, and will yield four full-grown crops ere winter sets 
in, but by early cutting six or eight crops may be drawn,— the last may some- 
times be inferior from premature cold. One jureeb yields on an average 
ten camel-loads of grass at each cutting ; as a camel carries about 50olb, 
this is a produce of s.ooolb the jureeb or io,ooolb the English acre ; and for 
four or five crops 40,000®) English. The third crop is considered the best, 
and from it the seed is preserved. Of this the half acre sown with two seers 
Kabul will yield 40 seers or about 5601b. This plant requires the best black 
soil, much manure, and is watered five times each crop, in fact whenever it 
droops. It is sometimes sown along with barley, but in that case the 
grain by exhausting the soil injures the crop. The seed is never exported, 
but the grass is so plentiful, though all the cattle are fed on it, as much to 
exceed the consumption ; it is, therefore, dried, and that produced at any 
distance from a market is generally stored in this manner and sold 
during the winter. A camel load of it (or about 6oolb English), whether 
green or dry, sells for one Kabul rupee, a coinage of which Ji 5 i ore equal 
to 100 Company’s rupees. Lucerne generally lasts for six y^rs, but it will 
yield for ten years, if manure be abundantly scattered over it. ” 

In the report of the Mission to Yarkand in 1873, the following further 
particulars are given which show the importance of lucerne at the present 
time in Upper India or immediately beyond the frontier : — 

“ Sown in August and September ; sprouts in March and April. Is 
cut three times in six months, and after each receives a top-dressing of 
manure, and free irrigation, one sowing lasts three years, after which the 
roots decay. When sown, the seed is mixed with an equal quantity of 
barley, otherwise the lucerne does not thrive. It is extensively grown as a 
fodder crop, and is stored in bundles for winter use.” 

A writer in the Indian Forester {X., in) says that “in dealing with the 
important question of fodder-reserves, it is profitable to notice the great 
success which has attended the cultivation in this country of guinea-grass 
(Panicum jum^torum) and lucerne (Medicago sativa). Lucerne is grown 
in small quantities in most places where Europeans are to be found, but 
guinea-grass isnotso generally known.” The writer then adds : “ Lucerne 
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is cultivated with very little difficulty. It should be sown broadcast on 
ground well broken up and manured. According to Pogson and other 
authorities, the spring is the best time for sowing, and lime the best man- 
ure. The outturn of lucerne varies according to circumstances, and should 
not'be less than that of guinea-grass. In 1883, 4 Mghns under lucerne at 
Dera Ghazi Khan produced 930 maunds.of green fodder in six months 
(January to June).” In the Bombay Gaaetteer for the district of Cutch 
it is said to be grown as food for horses and to thrive well. In the Saida- 
pet Manual and Guide it is stated, “ under irrigation this plant produces a 
large quantity of valuable fodder. A few pounds of English seed sown in 
September 1869 grew satisfactorily and yielded three cuttings of excellent 
fodder ; it did not appear to be injured % the heat of the sun, though the 
thermometer exposed in the sun part of the time registered 135°, and the 
crop then looked vigorous and healthy. A similar result was obtained 
with some seed sown in 1876.” 

In concluding this account of lucerne it may be said European experi- 
ence has formulated the following facts r%arding successful cultiva- 


CULTIVA- 

TION. 


tion : — 


1. Dry seasons, and a warm sunny exposure suit lucerne best., 

2. T he best soil is a warm calcareous one; cold impervious clay being 
unsuitable. 

3. The ground must be kept well cleaned of weeds; grass is its greatest 
enemy. 

4. Clean seed must be secured, that is, seed free from admixture with 
Mcdicago denticulata, M. raaculata, &c. 

5. '1 he crop should be reaped before flowering. 

6. Its cultivation is remunerative only w'here the crop can be allowed to 
grow for at least three years. 


MEDICINES. 

The reader is referred to the remarks under Domestic & Sacred {Vol. 
HI., igi) for an explanation of this subject heading. Space will not per- 
mit of a collective article on Medicines being here given. The magnitude 
of such a review may be learned from the fact that in the w-riter’s Cata- 
logue of the Economic Products, shown at the Calcutta International Exhi- 
bition (Vol. V.), 1,248 indigenous drugs of India have been briefly described, 
making a volume of 503 pages. But doubtless, in the preparation of the 
material for the present work, that list has been increased to close on 2,500 
substances (taking animal, vegetable, and mineral all into account) which 
have medicinal virtues, rightly or wrongly, assigned to them by the people 
of India. A bare list of the names of such substances would be compara- 
tively valueless. What might be of value would be a careful classification 
under Therapeutic sections. This will be found, however, in many works, 
such as O'Shanghnessy’s Bengal Pharmacopaia, 113 to 187, Steinart's 
Panjdb Plants, App. 77-106, &c. In the official correspondence conducted 
in 1880 by the Home Department, Government of India, regarding a pro- 
po_^ed _ new edition of the Pharmacopiuia of India, much valuable in- 
formation was brought together regarding the indigenous drugs that might 
be used for the imported ones, of each therapeutic class. (See also Lis- 
boa, Usftil Plants of Bombay, being Vol. XXV. of the Bombay Gazet- 
teer, pp. 254-263.) 

Medlar, Indian, see Pynis Pashia, RoSACEiE; Vol VI 
MEERSCHAUM. 

Meerschaum, Ball, in Man. Geology Ind., 445-446. 

This well known substance is a hydrous magnesium silicate. It is chiefly 
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obtained in Asia Minor, Greece, Moravia, Spain, &c., but Mr. Ball remarks 
that il would be in no wise a surprise if the magnesite deposits of Salem 
and the adjoining districts, or the magnesium clays and serpentines of the 
Nicobar Islands, were found to contain .Meerschaum 

340 MELALEUCA, Linn./ Gen. PL, I., 705. 

Melaleuca Leucadendron, Linn. ; Ll. Br. lnd.,II., 465; Myrtaces. 

The remarks which here follow are believed to be mainly a compilation 
of information regarding Cajupat (var. but the habitat is that of the 
type form of the species. It has not been found possible to isolate the eco- 
nomic facts given by authors under the two varieties respectively. 

341 Var. a— Leucadendron ; Roxb., FI. Ind., Ed. C.B.C., sqt. 

Syn. — Mybtus Leucadcndron, Li7in. 

'Re.i&r&ac.es.— Arbor alba Cuju PuH, inFumph. Amb.\Herb., II., 72, t.XVI- 

The Flora qf_ British India remarks that this form is cultivated in India, 
and Roxburgh informs us that it was introduced into the Royal Botanic 
Gardens, Calcutta, in iSii. It is a much larger tree than the next form — 
the true Cajtiput-oil tree. It would, however, seem desirable to ascertain if 
the oil, even though of inferior quality, could be obtained from this tree since 
the uses of the oil in arts might be thereby greatly extended. 

Var. / 3 — minor; Roxh., FI. Ind., Ed. C.B.C., S90. 

342 The Cajuput-oil of commerce is apparently prepared from this form. 

Syn. — M. MINOR, Sni . ; M. Cajuputi, Roxb. ; \1. Lfucadendron, Lam. ; 
M. viRiDiFLORA, Goortn.; M. saligna, Blume.; M. CuminGiana, and 

LANCI FOLIA, Turco. 

References. — Arbor alba minor Cuin PuH, B.vm?h\vs. Amb. Herb., II., 
"jb, i. XVII.-, Roxb, FI. Ittd.. Ed. C.B.C., S90. Roxburgh says this 
plant has bee7i gro-xn in the Royal Botanic Gardens, CaltuHa, since 

t797-gS. 

Collective References, &c,, to both forms. 

Vern. — KayapuH,\\.m-D.-, Cajuputte,ilachie,{E\rnh) Bcng. ; Kdyakuti, 
Bomb.; Cajuputd, Mar.; Kiji^fu, kayiipute, Tam.; Cajuputi, kdyi 
Malay.; TVctot, Cochin-China. ^ 

References. — Roxb.. FI. Ind., Ed. C.B.C.,‘;QO-sg2 ; Roxb., Trans. London 
' Med. Bot. Soc., iS2g ; Voigt, Hort. Sub. Cal., 45; Kura, For. FI. Burjit., 

I,, 472; Pegu Rept.-, LX Gmnble, Man. Timb.,i8S-, Mason, Burma and 
Its People, 4gi,744 ; Laureiro, Flora Cochin-China, II., 46S ; Pkarm. Ind . , 
go-, British Pharm. (1885), 283, 3S0-, 'Fliick. & Hanb., Pharmacog., 
277,278-, U. S. Dispens , rsHi Ed., 1003; Fleming, Med. PI. & Drugs 
{Asiatic Rescr. XI) 185; Ainslie, Mat. Ind., /., 259; O'Shaughnessy, 
Beng. Dispens., 337 -, Irvine, Mat. Med. Patna, 24; Sakharam Arjun, 
Cat. Bomb. Drugs,s6-, Bent. & Trim., Med. PI , 108 -, Dymock, Mat. Med. 
W. Ind., 2nd Ed., 33 1 ,- Year Book Pharm., 1874, 632; 1879, 4^6 -, Med. 
Topog., Ajm., T32; Watts\Dici. Chemistry, Vol. I., 710-713-, VII ,231-, 
Vfll.iS'jo ; Bird\vood,Bo7nh» Pfod,,36*, Cranford History of the Indian 
Archip., I., 513', Gazetteers: — Burma, 1 , 131 ; Mysore and Coorg, I., 60 ; 
Indian Forester, VI., 124-, XL, 274, 27S, 277. 

Habitat. — An evergreen tree, often of large size, found in Tenasserim> 
Mergui, and Malacca ; distributed to the Malay Islands and Australia. 

HISTORY. _ Histoiy. — The account given by Fluckiger & Hanbury on this sub- 

0 U>- ject (and indeed not of the history only but of every feature of Cajuput) has 

been practically reproduced by all subsequent writers. Ainslie (of what may 
be called modern authors) appears to have been the first Indian writer 
who described the drug, as Roxburgh was the first botanist who drew 
attention to the peculiarities of the plant. Both these writers quote freely 
from Rumphius, the Governor of Amboyna, who studied the plants found 
in the Dutch East Indies, between 1627-1702. Rumphius gave a detailed 
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account of the uses of this plant and the preparation of its aromatic oil. 
The wood, he says, is fragile and not of much use for building purposes. 
The fruit, seed, and leaves nave a strong aromatic odour and hence they are 
Used as an aromatic and stomachic tonic. The people of Java, however, 
prepared from them m.iny special medicines callecl djii-djambu which w’ere 
employed for so many diverse diseases that it wasdifficult to say what their 
exact action might be. Some of these potions were, however, specially 
serviceable for checking debility and putting the stomach to rights. Others 
were valuable in the treatment of convalescent women after childbirth, as 
they lend to contract the intern.al organs. Men praise, Rumphius con- 
tinues, preparations of this drug as valuable in the treatment of cephal- 
algia, but of this property, he remarks, definite proof has not as yet been 
adduced. The Amboyans also use the leaves, which they macerate with 
the flowers in new oil, and afterwards impregnate it with the smoke of 
benzoin and other aromatics. Of this they make their Mtfijnc many, that 
is, the perfumed oil with which they anoint their heads. Certain Javanese 
and Malays also fill their pillows with these leaves for the sake of the 
pleasant oaour, but this to our notion, adds Rumphius, is far too strong. 
The le.avcs collected on a warm day and dried in the open air are also 
placed in their clothes’ chests to drive away various insects tlirough their 
poiverful odour. To increase this action the leaves arc often rubbed between 
the hands which causes a more liberal discharge of their cardamom-like 
odour. It is said also that the pillows filled with these leaves drive vermin 
out of bedsteads. The fruits arc collected and sold separately in swecl- 
sinelling baskets. The fruit is, in fact, the part of the plant mainly used in 
the preparation of the medicinal potions, but these preparations are always 
made up with other ingredient,''. 

The leaves, if collected on an exceptionally warm day and placed within 
sacks, even though they be quite dry, bum with such n vehemence as to 
become moist, almost as if they had been macerated in water. If, however, 
they are treated differently and macerated in w.iter, so that they ferment 
during night, and if they be then distilled, an oil is extracted from them 
which is thin, pelucid, and volatile, but in such small quantity that even from 
two bags of these leaves scarcely three drachms of the oil are obtained. The 
odour of the oil is like that of the strongest oardamoms. Two drops of it 
m ale or wine excite violent perspiration ; in fact, India docs not possess a 
more powerful sudorific. 

The .above m.ay be accepted .as the substance of what Rumphius 
actu.ally wrote. One author has given one sentence, another .a second, and it 
has thus transpired that his meaning has been somewhat distorted. Tlse 
passage regarding distillation is as nearly as possible .a literal tr.ansl.ation 
from the priginal, and it will be seen that it is left doubtful whether the 
natives distilled the oil or only the Dutch did so, during Rumphius’ time. 
FlUckjBer St Hanbury suggest the l.attor, .and in this view they m.ay be cor- 
rect, since the information reg.arding the distill.ation forms .a sep.aratc p.ara- 
graph after the undoubf«jdly natiw uses have been detailed. The learned 
nuthors of the J’harm.acographia then give the history of the introduction of 
Cajuput into Europe, It appears, they say, " to iiave been first noticed by 
d. M, Lochner,^ of Niirnberg, a physician to the German Emperor. 
About the rame time (1717), a ship’s surgeon, returning from the East, sold 
a provision of the oil to the distinguished apothecary Johann Heinrich Link, 
tit I-eipiig, who published a notice of it and sold the supply. It bcg.an tlien 
to Iw quoted in the t.ariffs of other Germ.an apothecaries, although it w.as 
stili reputed a very rare article in 1726." “In France and Engh-ind, it • 
^sns.howr;vcr, scarcely known till the commencement of the present century, I 
though it liad a pkicc in the Edinburgh Pharmacopoeia of 17SS. In thei 
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Lo7idon Price Curt-ent, we do not find it quoted earlier than 18x3, when 
the price given is 3s. to 3s. 6d. per ounce, witn a duty of 2s. 4^d. per ounce.” 

Manufacture and Trade. — Early mention (1792) is made of its prepara- 
tion in the Island of Bouro, and Bickmore, an American traveller who spent 
three months in that island in 1865, states that Bouro then produced 8,000 
bottles annually. Fliickiger & Hanbury, in continuing the account of the 
preparation, add : " The Trade Returns of the Straits Settlements published 
at Singapore show that the largest quantity is shipped from Celebes, the 
great island lying west of Bouro.” “ The oil is imported from Singapore 
and Batavia, packed in glass beer or wine bottles. From official state- 
ments it appears that the imports into Singapore during 1871 were as 
under : — 


From Java . . 

,, Manilla. 

„ Celebes 
„ other places . 


445 gallons. 
200 „ 

S.SPS » 
350 „ 


Total . 4,890 


MEDICINE. 

on. 


Of this large quantity, the greater portion was re-shipped to Bombay, 
Calcutta, and Cochin-China.” 

Medicinal Properties. — " Cajuput oil is very fluid, transparent, of a fine 
green colour, has a lively and penetrating odour analogous to that of cam- 
phor and cardamom and a warm pungent taste. It is very volatile and 
inflammable, burning without any residue. Thesp. gr. vanes from o 914 to 
0’9274. Its composition, according to Blanchet & Sell, is CjJ-IjbHjO, 
and by repeated distillation over phosphoric oxide the hydrocarbon C,oHib 
called Cajuptdeiie, can be obtained. The oil is, therefore, said to contain 
Cojiiputene hydrate or CajnptitoL It boils at I75°C (347° Fh.)” "The 
green colour has been ascribed to a salt of copper, derived from the vessels 
in which the distillation is performed ; and Guibourt obtained two grains 
and a half of oxide of copper from a pound of the commercial oil. But 
neither Brande nor Goertner could detect copper in specimens examined 
by them •, and M. Lesson, who witnessed the process for preparing the oil 
at Bouro, attributes its colour to chlorophjdl, or some analogous principle, 
and states that it is rendered colourless bj' rectification. Guibourt, more- 
over, obtained a green oil by distilling the leaves of a Melaleuca cultivated 
in Paris. A fair inference is that the oil of Cajuput is naturally green, but 
that, as found in commerce, it sometimes contains copper, either acciden- 
tally present, or added with a view of imitating or maintaining the fine 
colour of the oil {U. S. Dispensatoty)." The copper may be removed by 
distillation with water or agitation with a solution of ferrocyanidc of potas- 
sium. The colour is thus destroyed, but it may be restored by exposure to 
copper filings {^fr. Edviatd Hirfed, Pbarm. Jour, Trans. (3), //-. S04). 
The high price of Cajuput oil has led to its adulteration, oil of rosemary, or 
that of turpentine, impregnated with camphor and coloured with the resin of 
milfoil is said to be the most common adulterant. The quantity of copper 
in Cajuput is, however, too small to renderUhe oil unfit for medicinal use 
{Watts' Diet, Chem.). \ • • 1 

The oil is highly stimulant, producing ai sense of heat w'ith incrca^sed 
fulness .and frequency of the pulse, exciting in some instances profuse 
perspiration. Ainslie says, " Kijapiitf oil is hitherto but little knoun to the 
native practitioners of India ; it is in use, however, amongst the European 
medical men of that country, who recommend it, when mixed vvith an equal 
quanlitv of some mild oil, as an excellent cxtem.al applic.ntion in chronic 
rheumatism. The M.ai.ays arc in the habit of pre.scribing it intem.ally, and J 
understand with great success, in what they call pttantbi'dinnd lumpd (epi- 
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MELANORRHOEA 

glabra. 


lepsy and palsy). It is, no doubt, a highly diffusible stimulant, antispas- 
modic, and diaphoretic, and may be efficaciously^ given in dropsy, chronic 
rheumatism, palsy, hysteria, and flatulent colic ,- the dose from tvvo to si.x 
or even seven drops, on a lump of sugar.” Ainslie adds that it dissolves 
caoutchouc or India rubber, by which means a good varnish may be made. 
It is officinal in the Indian' and British Pharmacopceias in the former it is 
said to be used with advantage in depression of the vital powers. “ In 
cholera it has been lauded but on insufficient grounds. It proves useful 
also in flatulent colic, painful spasmodic affections of the stomach, hysteria, 
&c. Externally it forms a valuable embrocation in rheumatic, neuralgic 
and other painful affections, in paralysis, &c.” 

Chemisrty. — The chemical nature of this substance has already been 
dealt with, but the account given in the P-harmacographia (reproduced in 
Dymock’s Mai. Mfd., W. India) may be consulted. In the volumes of 
Watts’ Dictionary of Chemistry {l.c.), the substance is dealt with in detail 
and the properties of its compounds with chlorine, bromine, and iodine in- 
vestigated. The oil is then stated tbut apparently incorrectly) to be “ pr^ 
pared in India,” the green colour being accounted for as due to “a resi- 
nous colouring matter dissolved in it in very small quantity.” ” The 
colour of the crude oil is also partly due to copper, the presence of \yhich 
may be accounted for, either by the use of a copper head in the distilling 
apparatus of the H Indus, or by intentional adulteration, resorted to for 
preserving the green colour of the oil.” 

Specim. Opinions. — §“Very useful application in chronic rheuma- 
tism ” {Stirgeon-Mnjor and Civil Surgeon G. F. Hunter, Karachi). “Sti- 
mulant, carminative, useful in flatulence and colic ; rubefacient externally 3 
applied to cold extremities in collapse of cholera and fe\-er” (Assistant Sur- 
geon S. C BUaffacharji, Chanda, Central Provinces). " Have used it as 
a stimulant and rubefacient for local application only in chronic rheuma- 
tism ” S’wrgcoK Nehal Sing, Sahdrnnpur.) “ Cajuput oil is a 

powerful restorative in cholera ” (CiVi/ " 5 «rg-eoK G. C. Ross, Delht, Panjdb). 

Structure of the Wood. — Reddish-brown, hard (Gamble). 

(J. Murray.) 


MEDICINE. 


Chemistry. 

346 


TIMBER. 

347 


MELANOCENCHRIS, Necs; Gen. PI., III., ii6p. 

Melanocenchris Royleana, IVees; Dulhie, Fodder Grasses of N. 
India, u ; Gramines, See “Food and Fodder for Cattle," (Voh 

HI., 424). 

Melanogaster durissitnus, Fungi; see Vol. in., 455; also 
Truffle, Vol. VI., Pt. II. 
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MELANORRHCEA, Wall. ; Gen. PL, /., 421. 

A genus of trees, the juice of which forms a varnish, and which comprises 
lour species, all natives of India or the Malay Archipelago, 

Melanorrhoea glabra, Wall; Fl. Br. Ind., II., 23 ; Anacardiace®. 

Vcm. Thii-sae-yaing, Ihiisi, ihilsc, Borm. 

"RMaeaccs.— Kura For. FL Burn,., 317; Mason, Burma and Its 
People, st.f, 774; Liatard, Dyes, App. JA. 

Habitat. — Found in the forests of Tenasscrim and Mergui. 

_ Resin.— This tree yields a similar exudation to that'of the next men- 
tioned species, but there is no record of its having been applied to anv use 
m the .arts. ^ ■' 
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Melanorrhcea usitata, Wall. ; Pi. Sr. Ind., II., 25. 

The Black Varnish Tree of Burma. 

Vern. — Kheu, Manipur; Thiisi or thit-tse, thitsihin, Burm,; S&than 
Talcing; Kiahong, Karen. 

References. — Kura, For. FI. Burnt., I., 31^ j Gamble, Man. Timh., no ; 
Mason, Burma atld Its Pe(li>le, St4> 774 f Ph(irm. Ind., 60; Gums 
atid Resinous Prod. fP. W. Dept. Rep.), 32, 38, 62; Liotard, Dyes, App. 
IX. s Cooke, Gums and Resins, 120 ; Alpin, Report Shan States, 1887-88 ; 
GaBetteer: — Burma, /., 126, 134; Agri.-Hort. Soc. ;—Ind. {Trans ), VI., 
127, {Peo.) gs sVII., {Pro.) 23-24, 25, 4T ; Journals {old senes), IV., 215; 

VII. , 73: IX., Set., 4$; XI., 446; Indian Forester, I., 362 ; II., 172, 18 1 / 

VIII. , 400, 412, 4ig; XIV., 3941 Spans' EncycL, 1692 ; Balfour, Cyclop. 
Ind., II., 920 ; Smith, Diet., 426. 

Habitat. — A large deciduous- tree, frequent in the open forests (espe-^ 
ciall;^ the In and hill In forest — see Dipterocarpus, Vol. III., 160-171), 
rare in the dry forests, from Prome, Pegu, and Martaban down to Tenas- 
serim ; also found in Ava and Manipur. It ascends to an altitude of 
3,000 feet. 

Oleo-resin. — Every part of the tree abounds in a thick, viscid, greyish, 
terebinthinate fluid, which soon assumes a black colour on exposure to the 
air. This is the famous black varnish or thitsi of the Burmese, by whom 
it is very extensively employed not only in the arts but in medicine. 

The tree was first reported on by Dr. Wallich, who ^avc a description 
of its habitat, method of growth, and of the oleo-resin which it yields, in his 
Plantes Asiaticce Rariores. He writes ; “ In the neighbourhood of Prome, 
a considerable quantity of varnish is extracted from the tree, but very little 
is obtained at Martaban, owing, as I was told, to the poverty of the soil, 
and partly also to the circumstance of there being none of the people in 
that part whose business it is to perform the process. This latter is very 
simple : — Short points of a thin sort of bamboo sharpened at one end like 
a writing pen, and shut up at the other, are inserted in a slanting direc- 
tion into w ounds made through the bark of the trunks and principal boughs, 
and left there for twenty-four to forty-eight hours, after which they are re- 
moved, and their contents, which rarely exceed a quarter of an ounce, 
emptied into a basket made of bamboo or rattan previously varnished over. 
As many as a hundred bamboos are sometimes seen sticking into a single 
trunk during the collecting season, which lasts as long as the tree is desti- 
tute of leaves, namely, from January until April ; anefthey are renewed as 
long as the juice will flow. A good tree is reckoned to produce from to 
2, 3, and even 4 viss annually, a viss being equal to about 3)11) avoirdupois. 
In its pure state it is sold at Prome at the rate of one tical, or 2s. 6d., per 
viss. At Martaban, where ever)'thing was dear when I was there, the 
drug was retailed at 2 Madras rupees per viss; it was of inferior quality 
and mixed with sesamum oil, an adulteration which is often practised. 

“ The extensive use to which this varnish is applied indicates that it 
must be very cheap. Almost every article of household furniture des- 
tined to contain cither solid or liquid food is lacquered by means of it. At a 
village close to Pagam on the Irrawaddy, called Gnauni, where this manu- 
facture is carried on very extensively, I endeavoured to obtain some inform- 
ation relating to the precise mode of lacquering; but I could learn no- 
thing further regarding this than that the article to be varnished must first 
be prepared with a coating of pounded calcined bones; after which the 
varnish is laid on thinly, either m its pure st.ate, or variously coloured by 
means of red or other pigments. I tvas told that the most csscntiah as 
v.ell as difficult, part of the operation consists in the process of drjing, 
which must bo effected in a very slow and gradual manner, for which pur- 
pose the articles are placed in damp and cool subterraneous vaults, where 
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they are kept for several months, until the varnish has become perfectly 

Another object for which the drug is extensvely employed^ as a she 
or she in the process of gliding j nothing more being required to be- 
smear the surfLe thinly with the varnish, and then immediately to a{3pH 
the gold leaf. If it is considered how very extensively the art is practised 
by the Burma nation, it being among their most frequent acts of '^^votion 
and piety to contribute to the gilding of their numerous religious edifices 
and i^ols, it will be evident that a great quantity of the drug must be con- 
' sumed for this purpose alone. Finally the beautiful Pa/t writrUo of the 
religious order of the Bwmans on ivory, palm-leaves, or metal is 
done W’hh this varnish in its native and pure state be added 

to the above exhaustive account, but it may be noted that according to 
Mason quoting Major Berdmore, the varnish mi.ved with bone~ashes is 
also used as a paste for sticking glass on boxes and images. 

The following more detailed account by Sir D.- Brantjis of the method 
of collection is also of interest ; — 

“The trees which have been lapped are at once known by triangular 
scars about 9 inches long and 5 inches broad, the apex pointing downwards. 

“On some trees we counted 40 — 5® of these scars, and some of them 
at a height of 30 feet. To work the higher scars the Shans use a most in- 
genious ladder ivhich is permanently attached to the trees. It consists of 
a long upright haniboo with holes cut through at intervals of 2 — 3 feet. 
Through each hole are passed two flat bamboo sticks driven tvith their 
pointed ends into the bark. These form the spokes of the ladder and are 
about 12 inches long. -The scars or notches to extract the varnish are 
made with a peculiarly shaped chisel about 15 inches long, the handle is of 
iron, of one piece with the chisel and about p inches long, the lower end 
thicker, hollow, and closed with a bamboo plug. The chisel is ivedge- 
shaped, about 6 inches long (the edge half an inch broad), and forms an 
obtuse angle with the handle. 

“With this instrument two slanting slits meeting at an acute angle, are 
made upwards through the bark, and the triangular piece of bark between 
the two slits is thus slightly lifted up, but not removed. A short bamboo 
tube about 6 inches long, with a slanting mouth and a sharpened edge, is 
then horizontally driven into the bark below the point where the two slits 
meet, and the black varnish which exudes from the inner bark near its 
ccnlacl with the wood runs down into the bamboo tube, which is emptied 
at the end of ten days, when it ceases to flow- A second cut is then made 
so as to shorten the triangular piece of bark which had been separated from 
the wood when the first cut was made. A shorter triangular piece of bark 
vemams, ending in an angle less acute than before. 

“ The bamboo tube is then moved a little higher, and the edges of the 
ongin.il cut are cut afresh. The varnish then runs out for another ten days 
- , abandoned. The trees vary in yield exceedingly ’ 

scanty foliage which we examined was said to yield a 

/“TP largest trees were said to yield verv little 
t e saw trees tapped which had a diameter of nnfv n inrhoc .* 


OLEO-ESSIW. 


.tapped which had a diameter of only g inches' Mouhgmvat 
tme man could make and look alter 1.200 scars - that^fv 
f ® riay, so that the whole number occupied six days wViirb 

£ T 's- "I's parti J Z & ! S 


te Irt, ■„ ibaaaan, a.d iSa. S l7u™d-cK"^ 
yields nothing while it is leafless in the hot season and the bwt 
workmgis from July to October. One man^Ks i-co vis^^ 
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In Mnnipnr the tree ntt.iins very larpc dimensions and forms exten- 
sive forests from the top of the Kabo Valley fer m.any miles In .a northerly 
and north-easterly direction tow.ards the Chinese frontim The n.nttir.al 

v. arnish is ti’-rd, ns In Uiirmn, for many purposes, .nmon;!: whiclt may be 
mentioned that of p.-untint: rna;r.crnftB» Vt".scls dcstinwi to contain liquids, 
and senbbards. It h said to be convoyed to Syihct for sale by the mer- 
chants who come down annnnlly nith horses, 

PnYh'tcAE CittnucTfas.— 'fhe v.arnish is thich at ordinary tempera- 
liiro:, .and of a dull leaden prey colovtr, but wherever it comes in contact 
with the air it asstimes, in a* very '.hon time, a shining black surface. 
Alcohol, spirits of turpentine and benrole, combine 'sith .and dissolve it, 
rendering it more fluid. It may aKo be diluted with gold size, which 
tends to' improve iis drying properties, and intensify its colour, whilst the 
solvents above enumcr.atcd Imvc a tendency to turn it brown. The varnish 
IS very commonly adulfer.ntcd with ging'cliy oil. It lias peculiarly acrid 
properties, and hence has to be h.ar.dled, when in the frc.sh state, v.itfi great 
care, for it frequently produces violent crysipei.alous swelling, .accompanied 
by pain .and fever. 1 bee f-Tccts are said to be more marked in Europeans 
than in Natives accustomed to collecting the substance. 

Tr^de. — T he varnish is little known or appreciated outside the area of 
its production. Attempts have been made to introduce it into European 
commerce, but since it h.as no special .applic.ation .and is so long in drying, 
it is stated to have no value in the Kunipc.m m.arket. 

Medicine. - Black varnish iscxtensi\'ely employed by thcBurmansas an 
.anthelmintic in eases of Asc.aris bimbrirdidcs (round uorm), as a remedy 
for whicii it is said to posse.s.s considerable power. It is administered as an 
clcctuarv; prepared with <nn equal proportion of honey, the mixture having 
been suGjcclca for some boiir.s to the action of heat. The dose is one, two, 
or three t.nble-spoonftils of the electuary, according to the .age of the patient, 
and is followed in a few hours by a dose of castor-oil, which causes the ex- 
pulsion of the worms in a lifeless state, thus shewing that the remedy 
exercises a specific clTect on the entoeoa. The extremely nauseous taste of 
the drug and the largeness of the doxc required, arc ^cat objections to 
its employment. It appears probable, however, that its activity resides in 
a volatile oil, which, if procurable in a pure state, would be well worthy of 
an extended trial. 

The erysipelatous swellings caused by the fresh juice, in ccrt.ain consti- 
tutions, arc said to be egectuallj' removed by the local application of an 
infusion of teak-wood — Tectona grandis, Ltuu. {Pharm, /««.). 

Structure of the Wood. — Dark red with yellowish streaks, turning very 
dark after long exposure, very bard, close and fine grained, weight from 
54 to 621b per cubic foot. When green it sinks, but when dry it floats in 
water. It is employed for making tool handles, and anchor slocks, and is 
said in the GnscHcer of Burvta to be preferred by cbarco.al burners to the 
wood of any other tree. It has lately been recommended for buildings, rail- 

w. ay sleepers, gun-stocks, sheaves, block-piillej's, and other purposes for 
which a strong but not very' lieavj' wood is required. Mason states that in 
some Christian villages in Burma the posts of tlic chapels are m.sde exclu- 
sively of this wood. The utilization of the timber in Munipur is said lO 

to some extent interfered with by the dread which the natives possess ot the 
irritant fcffects of the oleo-resin. 

MELASTOM A, Ihin. / Gen. PL, L, 

Melastoma malabathricum, Zi ««. ; FI. Br. Bid., IL, jaj; H tgiit, 
The ‘Indian Rhododendron.’ [ 77/.j /. 95 : Melastomace«. 
Syn. — ?M. onvoLUTUM, yaeii; Trkmbi,eya rhinaNthera, Griff. 
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Var. — adpressum, Wall. ; M. anoplanthom, Natid. 


Vefn.—C/iaulisi, Nepal; Tungbram, Lepcha; Shapti, tunha, Michij 
Myeipyai, myetpye, Burm.; Katakaluwa, mahaboToitlya , botuiUeya, 
Sing. 

References. — Roxb., FI. Ind., Ed. C.B.C., 372 ; Kursi, For. FI. Btinn., 
50.?; Gamble, Man. Timb., 199; Thwaites, En. Ceylon PI., to6 ; Dais. & 
Gibs,, Botnb. FI., 92; Mnsoti, Burma and Us People, 428, 744 ; Lisboa, 
U. PI. Bomb., 156, 245; Casettcer, Bombay, XV., 72; Ind. Forester, IV., 
241. 

Habitat. — A spreading shrub, found growingVery abundantly’ through- 
out India, from the sea level up to an altitude of 6,000 feet, except towards 
the Indian Desert. It is not found out of India, i.e., the authors of the 
Flora of British India have narrowed the description of the species to the 
Indian typical plant which is not found in Malaya, &c. The variety 
adpressum occurs from Mergui to Singapore and in Penang. 

Dye. — The fruit yields a purple dye used for cotton-cloths {Lisboa). 

Food.— The ovoid, truncate fruit has an edible pulp, which is said to 
strongly resemble the blackberry of temperate regions in taste and flavour. 

Domestic, &c. — Gamble states that “ this is probably the hdki bush 
on which the silkworm Attacus atlas is often found, and fed on which it 
gives a very fine silk.” 
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MELIA, Linn. ; Gen. PI., I., 332. 

A genus of trees which belongs to the Natural Order Meliace.e, and com- 
prises five species; natives of India and the Malay Archipelago, 



Melia Azadirachta, Linn. ; FI. Br. Ind., /., 344 ; Wight, Ic., t. ; 

The Neem, or Margosa Tree. [Meliacf;e 

Syn. — M. parviflora, Moon.; M. indica, Brandis; Azadirachta 

INDICA, Adr. 

Vera. — Nim, bdl-nimb, ninb, nimb, Hind.; Nim,niingachh, Beng. ; M‘f«, 
Kol.; Nim, Santal; Agas, Palamow; Betain, Kumaon; Nim,mahd- 
nim, bukhain, drekh, bakam, Irxalt^darkonah, Pb.; Nimuri, Sind.; 
Limbo, C. P.; Nim, bdl-nimb, bakd-yan. Bomb.; Limba, iadu khajur, 
nimbay, limbdcha-jhdda. Mar.; Limba, libado, limbado, limb,ddnu- 
jhada, kohumba, Guz.; Nim, Dec.; Vembu, •vi^am, •vdppa-maram, 
Tam.; Vepa, yapa, ycppa, taruka, nim-bamn, Tfl.; \B6mna-mara- 
kadbevina-mara, heh-bavu, Kan.; Veppa, ariya-vfppa, Malay.; Thin, 
bawtamaka, iamd-bin, thamdkd, kamdkd, Borm.; Kohumba, nimbu- 
nimba-gahd. Sing.; Nimha, arishia, jiimba-vrikshaha, Sans.; Nib, 
dsdd-darakhte-hindi, Pers. 

References. — Roxb., FI,, Ind., Ed., C. B. C., Brandis, For. FI., 67 ; Ktirs, 
For. FI. Bunn., I., 2I2; Beddome, FI. Sylv., t. r3 {14 by mistake) ; Gam- 
ble, Man. Timb., Op ; Dah. & Gibs., Bomb, FI,, 36 ; Stesvart, Pb. PI., 32 ; 
Bunnann, FI, Ind., I ; Pharm. Ind,, S3 ; Fluck. & Hanb., Pkarmacog., 
154; Fleming, Med. I'l. & Drugs (Asiatic Reser. XI.), 171 ; Ainslie, 
Mat. Ind., I„ 453; O'Shaughncssy, Beng. Dispens., 244 ; Irvine, Mat. 
Med.Patna,77 ; Honigberger, Thirty-five years in the East, II., 30^ ; 
Moodeen Sheriff, upp. Pharm. Ind., 63; Mai. Med. S, Ind. (in mss,), 
98 ; U. C. Dutt, Mat. Med. Hindus, 136; Murray, PI, & Drugs, Sind,, 
84; Bent. & Trim. Med. PI., 62 ; Dymock, Mat. Med. W. Ind., 2nd Ed., 
168 ; Dymock, Warden and Hooper, Pharmacog, Ind., I., 322; Year- 
Book Pharm., 1873, 41 ; 1878, 290; Birdviood, Bomb, Prod., 15,260,279 • 
Baden-Poviell, Pb. Pr., 335, 557 ,- Drury, U. PI. Ind., 59 ; Atkinson, Him’. 
Dist. 74X ; Useful PI. Bomb. (Vol. XXV., Bomb. Gas.), 40, 106, 215 
241,257, 258, 279, 285,399; Eeon. Prod. N.-W. Prov., Pt. I. (Gum’s 
and Resins), u ; Stocks, Report on Sind; Gums and Resinou Prod. 
(P. W. Dept. Rept.), r, 2t, 42, 44, 49, 50; Cooke, Oils and Oilseeds, 
57; Gums and Resins, 9 i Indian Fibres and Fibrous Substances, Cross 
Bevan, King, & Watt, 55; Buchanan, fourney through Mysore and 
Canara, &c., Vol. I., 9, 250 ; Statistics Dinajpur, 1154; Moore, Man. 
Trichinopoly, 76 ; Settlement Reports i— Central Provinces, Chindsadra 
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tio; Nimnr 3o6 ; Belaspore,7y • Gazetteers: — Bombay, IV., 23; V., 23 ; 
VL, 13 : VIJ., 39, 4^, 41 ; Xlll., 26 tXV., 72; Panjab, Rohtak, 14; Sial- 
kot, II ; Karnnl,'i 6 ; N.-W. P., 111 ., 33 ; hlysore and Coor^, 1 ., 32, SS ; 
11 ., 7 ; Oitdli, 111 ., 7/ ; Aeri.-Ilorti. Sac., Ind. ; — Transactions, VI., 241, 
Vlll; 22 ; Journals {Old Series), IV., 208 ; VIII. {Set.), 13C, 17S ;\ 1 X., 
Sel., 29s, 410, Scl., 47 y XI. {Pro.), 24; XII., 848 ; XIII., Sog, J50 ; {Nersi 
Series') 11 ., 234 ; VII., 146, 147; A^ri.-Hort. Soc., Paitjah, Proc., 7837; 
Indian Forester, 11 ., 173 ; HI-, 201 ; V., 497 ; VI., 125,- VII., 264; Vlll., 
403; IX., 337 ; XII., tSS, App., i, 27/ XIII ,6'j, t2o, 389; XIV., 391. 

Habitat. — A large tree of to 50 feet in height, common, wild or more 
often cultivated, throughout the greater part of India and Buima. 

Gum. — The bark exudes a clean, bright amber-coloured gum, which 
is collected in small fears and fragments. It is said to form a portion 
of the commercial gum gattie and of East India gum. It is considerably 
esteemed medicinally as a stimulant. In the Pharmncogrnbhia Indica it is 
described as not bitter, fully soluble in cold water, and unafTected by neutral 
acetate of lead. "It gives a curdy white precipitate with basic acetate, a 
reddish gelatinous precipitate with ferric chloride, is unaffected by borax, is 
slightly reduced by boiling with Fehling’s solution which it turns a dull red 
colour. Iodine does not affect it, but it precipitates with oxalate of ammo- 
nia. It makes a weak mucilage, and is of little value.” 

Dye. — Hove in the account of his Tour in Bombay (1787) mentions the 
nim, and states that the tree yields a bitterish gum in great abundance, 
"which I understand the silk-dyers use in every preparation of their 
colours. ” In the Gazetteer of Mysore and Cooi’g it is stated that the oil 
is employed in dyeing cotton cloths; a statement lepeated by Lisboa, who 
adds that it imparts a deep yellow colour to the fabric. The uxiter can 
find no other mention of the dye properties of either gum or oil. Stocks 
states {Report on Sind) that the bark is used to dye red. 

Fibre. — The bark j'ields a fibre which is of little economic value, but is 
commonly employed in the local manufacture of rope. Dr, Watt, in the 
Report on Indian Fibres e.xhibited at the Colonial and Indian Exhibition, 
writes ; “ It w'ould never pay, however, to extract this fibre for commercial 
purposes, since the trees take years to grow, and would be killed by a 
wholesale process of decortication.” 

Oil. — A fixed, acrid, bitter oil, deep yellow, and of a strong disagreeable 
flavour, is extracted from the SEBd by boiling or pressure. It is already 
manufactured to a considerable extent and forms an article of export from 
M^ras chiefly to Ceylon. It is employed medicinally as an anthelmintic and 
antiseptic, and is also considerably used by the poorer classes for burning 
in lamps, but is said to smoke offensively. , , , 

ChemisiRY of the Oil.— The oil and other products of the mm 
have recently been very carefully analysed by Surgeon-Major Warden, 
w'ho published his results originally in the Phnrnyiceutical Journal, 
and has reproduced them in the Pharmaco^iraphia Inoica. As these 
are of great interest and may serve to decide the commercial utility of this 
cheaply prepared and abundant oil, they may be here quoted in en- 
tirety : — 

“ Margosa or Nim oil extracted from the seeds bad a specific gravity 
of ’9235 at IS‘5°C. ; at about io°— 7°C. it congealed without losing its 
transparency. After standing for about 36 hours the recently expressed 
oil deposited a w'hite sediment, which, examined microscopically, was found 
to be amorphous. The colour reactions of margosa oil w'ere not charac- 
teristic. With concentrated sulphuric acid a rich brown colour was 
yielded, and a strong garlic odour evolved. By Massie’s test w’ith nitric 
acid the oil became almost immediatelj' of a reddish colour ; after standing 
about one hour and thirty mitmlesthe colour was pale y'cllow. Theelaidin 
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reaction conducted according to Poutet’s directions yielded a solid firm 
yellowish product after eighteen hours, the temperature in the laboratory 
varying between 89° and 93° F. Exposed in a thin layer on a glass plate 
to a temperature of ioo°C. for some days the oil did not dry or become 
tacky. The oil was easily soluble in ether, chloroform, carbon bisulphide, 
benzole, &c. Absolute alcohol, agitated with it was coloured greenish,- on 
separating the alcohol, and evaporating off the spirit, an extract was 
obtained which consisted of oil, from which a small residue, whitish in 
colour, separated on standing. The alcoholic extract was very bitter, and 
possessed in a marked degree the peculiar odour of the oil The whitish 
residue deposited from the oil separated by alcohol, and examined micros- 
copically, did not appear crystalline. Margosa oil after repeated agitation 
with alcohol was found to have lost its bitterness and almost wholly its 
alliaceous odour. 

“ A known weight of the oil was saponified with alcoholic potash, the 
alcohol completely evaporated off, and the soap dissolved in uater. . On 
agitating the aqueous solution of the soap with ether, i‘6o per cent, of ether 
extract was obtained of an orange-yellow colour and bitter. This extract, 
treated with 60 per cent, alcohol, left a small amount of white residue, 
which had the character of a wax. The aqueous solution of the soap, after 
separation of the ether, was heated for some time to remove dissolved ether, 
the solution was then mixed with dilute sulphuric acid in excess, and the 
insoluble separated from the soluble fat acids in the manner recommended 
by Allen. The soluble fatty acids amounted to S'.Sip per cent., the insolu- 
ble to 89*128 per cent. The volatile acids consisted of butyric and a trace 
of valeric acid. During the distillation to separate the fluid from the vola- 
tile fatty acids, a small amount of a snow — white fatty acid passed over ; 
this acid had a melting point of 43*6° C., which corresponds with the fus- 
ing point of lauric acid. A weighed portion of the insoluble fatty acids, 
from which the lauric acid had not been separated, was dissolved in alco- 
hol, and titrated with normal standard soda, using phenolphthalein as an 
indicator, *233 gram of the acids required i c.c. of caustic soda for neutra- 
lization. No attempt at separating the fixed fatty acids was made ; they 
probably consisted of a mixture of stearic and oleic acids, with a small 
amount of lauric acid, 

“ Examined by Reichert’s distillation process, 2*5 grams of the oil gave 
a distillate which after separation of the lauric acid, which had distilled over, 
required 4*6 cc. of decinormal soda for neutralization, phenolphthalein 
being used as an Indicator. 

“The saponification equivalent of the oil was determined by Koettstor- 
fer’s method, and was equal to 284, the percentage of caustic potash re- 
quired to saponify the oil being jo’72. 

“ A preliminary examination of the oil having indicated the presence of 
sulphur, a quantitative estimation of the amount present was made and 
found equal to *427 per cent The oil after repeated agitation with alcohol 
was found to contain only -109 per cent, of sulphur. 

“The extract obtained by agitating the oil with absolute alcohol has 
already been referred to 3 it was examined in the following manner ;~The 
oily extract was treated with 60 per cent spirit, allowed to stand, and the 
clear yellow alcoholic solution decanted from the insoluble oil 3 the alcoholic 
solution thus obtained was evaporated to dryness, mixed with ammonia 
and agitated with ether. The ether solution was marked A. The aqueous I 
solution, after separation of the ether, was mixed with dilute hydrochloric ' 
acid, and again agitated with ether. The ether separated of a yellow 
colour, and below it some flocks of a dirty yellow hue, which refused to 
dissolve after prolonged agitation. The ether solution was marked B. 
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OIL. From the aqueous solution the insoluble flocks were separated by filtration 

Chemical and marked C. The filtrate was not further examined. 

Composition, <( Examination of ether solution A , — The solution was agitated with 

dilute hydrochloric acid, to remove any principles of an alkaloidal nature. 
The ether was then separated and evaporated ; the resulting extract was 
1 pale amber in colour, viscid at first, very bitter, and had a marked odour 

I of the oil. It contained sulphur. It was easily soluble in 6o per cent, alco- 

hol, ether, chloroform, &c., but insoluble in acids, or in caustic alkaline 
I solutions. It had the properties of a neutral resin, 

“ The hydrochloric acid solution was of a yellow colour j it was mixed 
with ammonia, which occasioned a white precipitate, and agitated with ether. 
The etherial solution on evaporation left a yellow residue, not readily solu- 
ble in dilute acids. The dilute sulphuric acid solution was bitter, and 
yielded a precipitate with alkaline carbonates and hydrates, phosphomo- 
lybdic, and picric acids, potassio-mercuric iodide, chloride of gold and per- 
chloride of platinum. This principle had therefore the properties of an 
alkaloid. 

“ Ether solution B , — On evaporating the ether solution B, a dark reddish 
bitter extract was obtained, soluble in alkaline solutions, and re-precipitated 
in yellowish flocks by dilute acids. It had the properties of an acid 
resin. 
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“ Precipitate 'C . — The precipitate was well washed, and dissolved jn al- 
cohol j on evaporation a brittle darkish residue was obtained, soluble*^ in al- 
kaline solutions, re-precipitated in yellowish flocks by acids, soluble with 
very great difficulty in ether, easily soluble in chloroform. This principle 
thus also had the properties of an acid resin. 

"In addition to the principles above described as being present in the 
oil, an examination of the cake left after expression of the oil, indicated the 
presence of another neutral principle, insoluble in ether or alkaline solutions, 
but dissolving in chloroform (Pharm. Journ., i888), 

“ According to Branet the seeds contain from 40 to 45 per cent, of oil. 
" Margosa cake is used as a manure in planting districts in Southern 
India. Two samples had the following composition ; — 

1 2 
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Nitrogen _ . _ S’o/ 5 * 4 ' 

Phosphoric anhydride ...... 'i‘4o i’33 

“ The powdered cake, like linseed meal, makes a very useful luting in 
chemical and physical laboratories, and is not liable to the attack of in- 
sects {Pharmacog. Ind.)P 

Medicine- — Almost every product of this invaluable tree is largely em- 
ployed medicinally in India. The parts nised and their physiological ac- 
tions have been arranged by Moodeen SheriflFas follows ; — 

The rooT-bark, bark, and yoiTNG fruit — tonic and antiperiodic. 

The oin, seeds, and leaves — local stimulant, insecticide, and antiseptic. 

The flowers — stimulant-tonic and stomachic. 

The GUM — demulcent-tonic. 

The TODDY — refrigerant, nutrient, and alterative-tonic. 

The bark, leaves, and fruit have been used in Hindu medicine from a very 
remote period, and are indeed mentioned in the earliest Sanskrit medical 
writings, vie., those of Susruta, The very names of the tree seem to indicate 
a remote knowledge -of its medicinal properties, nimha—"t'ne sprinkler,” 
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relieving^ sickness,” ^tc/jK«a/vf<i=Ieprosy destroying.” U. C. MEDICINE. 
Dultjin his account of the Sanskrit opinions of the plant, writes : — ■“ The bark , 

is regarded as bitter, tonic, astringent, and useful in fever, thirst, nausea, 
vomiting, and skin diseases. The bitter leaves are used as a pot'herb, being 
made into soup and curry with other vegetables. The slightly aromatic and 
bitter taste which they impart to curries thus prepared is much relished by 
some. The leaves are, moreover, an old'and popular remedy for skin 
diseases. The fruits are described ai purgative and 'emollient, and useful 
in intestinal worms, urinary diseases, piles, &c. The oil obtained from the 
seeds is employed in skin diseases and ulcers. The bark is used in fever in 
combination with other medicines.” “ The fresh juice of the leaves is 
given with salt in cases of intestinal worms, and with honey in skin diseases 
and jaundice. The juice of nim leaves and of emblic myrabolans, quarter 
of a tola each, are recommended to be given with the addition of clarified 
butter in prungo, boils, and urticaria. 

“ As an external application to ulcers and skin diseases nim leaves are 
used in a variety of forms such as poultice, wash, ointment, and liniment. 

A poultice made of equal parts of /rjV« leaves and sesamum seeds is recom- 
mended by Chakradatta for unhealthy ulcerations.'” As is customary in 
Sanskrit medicine, the nim, leaves, bark, &c., are seldom prescribed alone, 
but enter into the composition of numerous complex preparations, — for an 
account of which the reader is referred to Dutt’s Materia Medica of the 
Hindus. 

This useful tree with its multitudinous valuable properties naturally 
attracted the attention of the Muhammadans on their arrival in India, and 
was called by them Aeaddaracht-i-hindi from the resemblance which it 
bore to their own Asedarach, the Persian lilac. Their knowledge of the' 
medicinal properties of the tree having been derived from the Hindus, 
they naturally use its various products in the same way, and consider 
them cold and dry. 

The above notice of the properties ascribed to the ni>n by ancient 
Sanskrit writers might almost exactly apply to the virtues which it is sup- 
posed to possess at the present day, — virtues many of which have been 
strongly confirmed by European practitioners and writers. The value of the 
bark, in the treatment of periodic fevers .is noticed by Fra Bartholemo, 
Sonnerat,Garcia de Orta, Christoval Acosta, and other old writers, but it 
was first prominently brought forward in 1803 by Dr. D. White of Bombay. 

Later Dr. W. R. Cornish, Dr. Wyndour, and others, carefully examined 
and experimentally tested it, and the result, as expressed byithe former, is 
to the effect that margosa bark is nearly as effective in. the treatment of, 
intermittent fever as .cinchona or arsenic. Dr. F.orbes [Madras Med.j 
Reports, rSss) arrived at a similar conclusion, a conclusion -which has gene- 
rally been corroborated by later investigators. I 

The following are the -virtues ascribed to the .various parts of the tree' 
and ithe diseases for which they have been .recommended ,by modern' 
wnters qu Indian Matema Medica and Therapeutics ; notably by Wloodeen 
Sher^jn his forthcoming Materia Medica of Madras. 

The bark, roqt-bark,.and young fruit are useful in slight cases of inter- 
mittent fever and generaldebility. The root-bark ds more active and speedv 
in its action than -the bark and .young fruit. The oil has .proved a useful 
local stimulating application in some forms of skin disease, ulcers, .rheu- 
matism, sprains,,&c,,and is antiseptic It is also auseful adjunct to chaul- 
mugra oil (see Gynocardia odorata) in .cases of leprosy. Its antisentic 
property might be taken advantage of for .the manufacture jof a roedi- 
.jcated spap, since the oil readily saponifies. This soap might be ver.v service- 
able for the purpose of .washing sores. &c„.and for the .general .uses to 

M . 382 



2i6 


Dtctionary of the Economic 


MELIA 

Azadirachta. 


Medicinal uses of 


MEDICINi:. 


which carbolic soap is now put. An interesting use of the oil is men- 
tioned by Buchanan Hamilton, who stales that in Madras about an ounce 
is given to every woman immediately after she is delivered of a child. 
The dry seeds possess almost the same properties as the oil when bruised 
and mixed with water or some other liquid, but do not make a cleanly 
preparation. A strong decoct ion of the fresh leaves is a slight antiseptic 
and may be used instead of a weak solution of carbolic acid. A hot infusion 
of the leaves is much used for fomenting swollen glands, bruises, and 
sprains, and appears to be anod\ne. The flowers are useful in some cases 
of atonic dyspepsia and general debility. The gum is, from its medicinal 
properties, a better auxiliary toother remedies than Gum arabic and Feronia 
gum, in catarrhal and other affections accompanied by great weakness. The 
toddy or fermented sap of the tree appears to be of great service in some 
chronic and long standing cases of leprosy and other skin diseases, con- 
sumption, atonic dyspepsia, and general debility. The reader is referred 
to the numerous “ Special opinions ” quoted below for a more exhaustive 
account of the opinions of practitioners in India. 

Moodeen Sheriff recommends the following preparations: — Of the 
root-bark, bark, and young fruit, a-decoction, tincture, and powder j of the 
leaves, a decoction and paste or poultice ; of the kernels, a solution or 
emulsion with waterj the oil, alone, or with chavlmugra ; of the flowers, 
an infusion ; and the gum and toddy, as a mucilage and alone. 

He suggests the following European drugs from which they might 
be efficiently substituted : — T he root-bark, bark, and young fruit, for 
cinchona bark and gentian ; the oil, nuts, and leaves, for carbolic acid j the 
flowers, for elder flowers, and coriander, aniseed and dill oils j the gum, for 
acacia and feronia gums j and the toddy for elm bark, diluted phosphoric 
acid, Jamaica sarsaparilla, and choulmxtgra and cod-liver oils. 

The fermented sap or nim toddy has specially powerful properties 
attributed to it. The sap is either yielded spontaneously, or is extracted 
artificially. In the foimer case, a clear and colourless liquid flows in a 
thin stream or continuous drops from two. three, or more parts of the 
plant, and continues to do so from three to^four, six, or even seven weeks. 
Regarding sap obtained artificially, Moodeen Sheriff writes : " The nim 

trees, which yield the sap artificially, seem to be very rare, for I have heard 
only of three or four such plants. All these are said to have been pretty 
young and large, and were found near water or on the banks of nullahs 
or water-courses which were constantly wet. The sap rvas extracted in the 
following manner : — A moderate-sized and fresh-looking root being ex- 
posed by removing the earth, it was either cutthrough,oronly tohalfof its 
circumference, from below, and then a vessel was placed beneath to receive 
the liquor, which began to dribble or flow in a very small and thin stream. 
The sap thus ccllected is supposed to be identical with that produced by 
the tree spontaneously, but is comparatively very small in quantity, 
amounting generally to only from 2 to 6 bottles in 24 hours. I think if 
many of the margosa plants growing near water be tried in the manner 
just explained, a much larger percentage of them will be found_ capable 
of yielding the liquor than is generally supposed.” The same writer givM 
an account of one famous tree in Mylapore near Madras, which produced 
sap every third or fourth year for four occasions, after which it died. He 
writes ; On each occasion before the sap began to flow there was always, 
for three or four days, a distinct and peculiar rushing or pumping noise of 
a liquid within the trunk, which did not entirely cease till the discharge 
actually commenced from three or four parts of the plant.” When this 
phenomenon occurred, the people of the neighbourhood flocked to the tree 
and bought the drug which they held in hi^ esteem. 
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The mm tree is generally supposed by its presence to materially im- 
prove the health of a neighbourhood. Believed to be a prophyllactic 
against malaiial fever, and even against cholera, it is frequently planted 
near buildings and villages. Even Europeans believe in this property 
to some considerable extent, especially in the North-West Provinces and 
Oudh, and villages surrounded with ntm trees are frequently cited as 
proverbially free from fever, when neighbouring villages suffer severely. 
It is extremely doubtful, however, whether this tree exercises a beneficial- 
effect to a greater extent than any other. A somewhat similar effect is 
supposed by the natives to be produced on S3’philis, the air waved with a 
nim branch being considered a cure for that disease. 

A plant with so many reputed properties has naturallj' been much used 
by European practitioners in India, and has obtained a place in the 
Indian Pharviacopmia. The officinal preparations are the powdered bark, 
the fresh leaves, a decoction and tincture of the former, and a poultice of 
the latter. The bark is said to be astringent, tonic and antiperiodic. 
the leaves to be a stimulant application to “ indolent and ill-conditioned 
ulcers ” 

Chemistry of the Bark, Leavfs, &c.— The chemistry of the gum 
and oil has been already discussed. That of the bark and leaves is 
of particular interest from a medicinal point of view, and is described as 
follows by FlUckiger &. Hanbury. 

" Margosa bark was chemically examined in India by Cornish {1856), 
who announced it as a source of a bitter alkaloid to w'hich he gave 
the name of margosiue, but which he obtained only in minute quantity as a 
double salt of margosine and soda, in long white needless. The small 
sample of bark at our disposal only enables us to add that an infusion 
produced with perchloride of iron a blackish precipitate and that an infu- 
sion is not altered by tannic acid or iodo-hj’drargyrate of potassium. If 
the inner layers of the bark are alone exhausted with water, the liquid 
affords an abundant precipitate with tannic acid ; but if the entire bark 
is boiled in water, the tannic matter which it contains will form an insoluble' 
compound with the bitter principle, and prevent the latter being dissolved. 
It is thus evident that to isolate the bitter matter of (he bark, it would be 
advisable to work on the liber or inner layers alone," which might readily 
be done as they separate easily.” 

According to the more recent researches of Broughton published in the 
Madras Monthly 'four, of Med. Science and quoted in the Pharm. four., 
1S73, and the Pear-Book of Pharmacy. 1873, p. 4}, the bitter principle 
is due to a resin, w'hich it is very difficult to obtain in a state of purity. 
Broughton succeeded in obtaining a nitro-compound, which yielded a silver 
salt, not however crystalline, from which he ascribes to the resin the for- 
mula CajHsjO,,, that of the nitro-compound being C3r.Hj5(NO)4( )j,. The 
resin is not, therefore, an alkaloid, since it contains no nitrogen. If 
required for medicinal purposes, the most suitable and convenient mode 
of administration would be an alcoholic solution of the resin. 

The leaves also contain a bitter principle, more readily soluble in water 
than the resin above described, of which it is a hydrate- This substance 
- also occurs in the bark, and closely resemblesthe resin in properties. The 
leaves contain no peculiar alkaloid, and the powerful smell of the tree was 
found not to be due to the presence of a sulphuretted oil as had been 
surmised. 


Special Opinions.— § « Ktm oil is a valuable remedy in Veterinarv 
Surgery for foul sores. It is stimulating and healing ” {Surgeon-General 
W. R Cornish. F.R.C.S C.IM., Madrat). -The leaves madf into a pufp 
may be applied externally over the mammas as a lactifuge” {Surgeon W. F. 
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Thomas, 33rd M.N. I., Mangalore). “ I have extracted the bitter princi- 
ples from the bark and have found them a very efficient febrifuge. A 
strong decoction of the bark used every hour in remittent fever has had 
the desired effect when other febrifuge remedies had failed. In ulcers and 
skin diseases a poultice made of the leaves acts, I think, as an antiseptic, 
not as a topical stimulant” (Surgeon K. D. Ghose, M-D., M.R.C.S., 
Khoolna). “ I frequently use the infusion of the bark as a tonic and anti- 
periodic with the best results” [Sonorary Stu’geon E. A. Morris, Tran- 
quibar). “ Used here as a tonic in convalescence from fevers. For this 
purpose a very cheap and useful mixture in dispensary practice consists 
of Quinetum gfs. v., Nit. H3'd. dil.' m. x., and infusion of Nfm bark 5i 
threetimes a day (Surgeon-Major L.C. Nanney, Trichinopoly). “The 
leaves applied to thejbreasts arrest the secretion of milk” (Surgeon- Major 
y. North, Batigalore), “ Margosa bark is used as tonic vermifuge (for 
Ascaris vermicularis) ” (Surgeon-Major H.D. Cook, Calicut, Malabar). 
“ The powdered bark is frequently used as an antiperiodic in dispensary 
practice, but is much inferior to cinchona and its preparations ” {Sur- 
geon G. Price, Shahabad). “The oil of the seeds is useful for the destruc- 
tion of lice, and as an application in urticaria and eczema” (Naraiii 
Misser, Kothe Bazar Vispemsary, Hoshangabad, Central Provinces). 
“The bark in the form of decoction is a fairly efficient antiperiodic _ in 
mild agues. The'leaves used as a poultice form a very useful application 
for foul ulcers often exciting ahemthy action when other remedies have 
failed. The seeds are prized by the natives who express an_ oiHrom them. 
The latter is used for lighting purposes, and as an application in skin 
diseases ” (Stirgeon S. H. Browne, M.D., Hoshangabad, Ce?ttral Provin- 
ces). “ As a febrifuge, tonic and alterative, the decoction of the bark is 
efficacious in fevers. The leaves are applied to ulcers and in a variety 
of skin diseases. The fresh juice is used as an alterative in leprosy and 
skin diseases, but I found it of no use in a case of leprosy after a prolonged 
trial. A popular belief exists that a leper can be cured if he can live ex- 
posed under a nivi tree for 12 years, a he slender twigs are largely used 
as tooth-brushes (datan), the continued use of which is said to keep the 
sv'stem free from all complaints and certain!) keeps the inquth and breath 
clean and sweet ” (Assistant Stergeon S. C. Bhutiacharji, Chanda, Cen- 
tral Provinces). “ An ointment made from the leaves fried in ghi and 
subsequently mixed with wax makes a good stimulating .application for 
indolent ulcers, the infusion of the bark is useful as an antiperiodic and 
tonic, the dose of the latter from 1 to 2 ijunces” (Surgeon E. S. Brander, 
I M D , Rungpore). “ The oil of the seeds m doses of 30 mimms to 3 t 
udlh Pan is useful in asthma The ashes_ of the bark are used as an 
application in eczema when there is much discharge Hospital Assistant 
Lai Mahomed, Hoshangabad, Central Provinces). “ The ml is us^ exter- 
nally as a stimulant in convulsions and collapse from fevers and cholera 
(Honorary Surgeon T. E. Moodclliar, Chingleput, Madras Pteydency). 

“ Astringentj tonic and febrifuge in forjn of decoction prepared from tnc 
bark thus Bruised bark z oz., water i pint, boil for half an hour: 
strain and agairLboil, this time down to 8 ounces. ^ Soothing poultices and 
fomentations are made /com the leaves^' Surs^con m HusseU, 

Sarnit)^ A decoction of -nini bark is useful as a tonic and antiperiodic 
in the milder forms of malarious fever. It is also efficacious in the treat- 
ment of boils and v\ouId seem to possess alterative properties ^ i^urfcon 
R.D, Murray, MB., Burd-jsav). "‘The oil of the seed is chicnv given 
inttmai!\ for checking con\'uIsions, fits, Jcc. ; externally it is used as ttrr- 
pentine"^ (V. Ummeaudten,Metia^oilt:nn, Madras). ^ In confluent small- 
pox I have seen oil .act as a charm when applied over the v.lioic 
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M.B., Madras). “A decoction of the 
tSs is usef af a Jsh £ unhealthy ulcers. The green leaves are con- 
sis anlibilious and are used by the natives as an adjunct to some 
curriet” A. C. Maker ji. NoakhalM. “The bark is a good 

substitute for ^inine in the chronic stage of fever when the latter drug 
di anrees with a delicate stomach. The oil is also used for scabies amd 
sup.'’-ficial ulcers” {Civil Medical Officer W. For^th, F.R.C.S., Edtn., 
Biiidifiore). “ Decoction of the bark given in cases of chronic fever com- 
plicated with diarrhoea! Leaves most useful for fomentations and poul- 
tices” {Civil Surgeon S. M. Shircore, Muorshedaoad), “The decoction of 
the bark is a valuable febrifuge and antijieriodic. The sprouts with black 
pepper form a good anliperiodic in chronic intermittent fever ” {Assisiant 
hugeon Nanda Lall Ghose, Baukipore). “ The leaves are used as a bitter 
tonic, also in the form of paste or poultice as a remedy for unhealthy 
ulcers and sores, and in the form of drcoctlon as an antiseptic lotion. 
The bark is a substitute for cinchona bark, and^ a bitter principle prepared 
from it is used by native physicians as a substitute for quinine. The oil 
e%pressed from the seeds is a good application in old unhealthy sores and ] 
in leprosy. The tender leaves taken internally are used as a cure for ' 
leprosy ” {Civil Surgeon J. H. Thornton, M onghyr). “ 1 have 

used the decoction of tire bark for its tonic and antiperiodic properties in 
chronic cases with good results. A decoction of the leaves has been used 
as a lotion for wounds and ulcers with some success. Theyoung leaves are 
often used cooked as an article of food and fried with brinjal to which they 
impart a mild bitter taste. Also made into a curry with other vegetables. 
They are believed to have alterative properties ” {Civil Surgeon D. Basu, 
Fartdtore, Bengal). “ A decoction of the bark is useful in fever and dur- 
ing convalescence ; ihe leaves in fomentations for sprains and glandular 
swelling; the oil in rheumatism. All are highly antiseptic ” {Civil Sur-, 
geon G. C. Ross, Delhi, Panjdh). “Theleaves— fried, powdered, mixedJ 
with ghi, and made into an ointment— form a very efficacious application 
« f and sinuses ” {Assistant Surgeon T. N. Ghose, Meerut), il 

A milky fluid which runs from some of the old trees is considered an ' 
1 ftvtl Surgeon R. Gray, Lahore). “In 1872 (at Bhui) 

^ cases of ague among sepoys with decoction of 

mm bark, they recovered and returned to duty ; but the proportion 

I'cSaTilfTA^^rp T {Surgln-Major , 

k Loud., Ahmedua^ar). "The oil of tht. 

tSeSuU frwanln^l^’""!-" ^ efcoi'iation of the scaffi£ 

abscesses, catbuncles,atid boils "Taken ol, poultices to 

(Cm/ W..,. y. au.,..„rb„.ic.. 


at night-time, as the tree is slid ^ warf ' T., 

ght IS useful as an external application The leaf ash mixed 
^f'P-’.^y-^oyitary Commissioner, Poona). «(il 
valuable tonic and alterative, and is verv "useful ‘ 'S a 

ceotolcsceoce t„„*brile e.„plei„,3, 
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a wash for unhealthy sores, it acts as an alterative and antiseptic. (3! A 
mixture of the bruised leaves with turmeric is rubbed over the body during 
the desquamative stages of eruptive diseases, such as small-pox. It has- 
tens the separations of the crusts, probably acting as an antiseptic, and 
promoting the healing of sores. (4.1 A poultice of the leaves is very use- 
ful to hasten suppuration or to disperse inflammation. (5) The leaves are 
occasionally used with brinjal or other vegetables, and act as an anthelmin- 
tic. (6) The expressed oil of the seed I tried in convict lepers for four 
years in the BanUura Jail. It was used in the form of a bath. In almost 
all the cases great relief was obtained The results were as foilow's : — (a) 
In ancesthelic cases, great improvement followed in sensation and the 
eruption diminished. In some cases the improvement w’as so great that 
they could not be distinguished from heajthy men. With hard work or 
any other debilitating cause, there was, however, a return of the original 
symptoms. It>/ in tubercular cases, both thickening and ulceration became 
less, and in some cases entirely disappeared, (cl In the mixed form the 
effects were no less marked I tried both this and Garjatt oil, and I con- 
sider mm oil the better of the two. The results were noted in my an- 
nual medical reports of the Bankura jail for the ;^ears 1879 to 18S1 ” 
{Surgeon R. L. Dntt, M D , Pubna). 

Food and Fodder.— The Lc,\vrs are cooked w’iih other vegetables in 
the form of a currj, or are simply parched and eaten. They impart a 
bitter taste to the f 'od, but this seems to be liked by Natives. They are 
also used for cattle fodder Lisboa states that the small sweet pulp of 
the FRUIT is eaten in the Bombay Presidency, especially in times of scarcity. 
The TODDY obtained from the tree has alre.idy been described 

Structure of the Wood. — Sapwood grey, heart-wood red, vei y hard, beau- 
tifully mottled, weight fiom 45 to 531b per cubic foot_, transverse strength 
of bar e'xi'-'Xi" from 550 to yeolb (Guntdte). It is strong, clean- 
grained, and resists the attacks of w'orms. It is much used for the construc- 
tion of carts, for making agricultural implements, and, in South India, for 
furniture. Owing to its sanctity and durability, it is largeh employed by 
the Hindus to make idols. A contributor, forv'arding specimens to the 
Aori -Horticultural Society of India in 1861, wrote “ I can almost confi- 
dently state that it resists the action of atmosphere infinitely better than 
‘ toon’ or ‘si'su,’ whilst in point of value the nlm can be procured at one- 
third less the rate than the latter ” He recommended it for carpentry 
w'ork, and thought it admirably suited for door panels, rails, sash frames, 
and furniture. It has also been highly recommended for making trunks 
and chests, which withstand the attacks of white-ants, and are said also to 
render the contents proof against the ravages of other insects. 

Domestic, Sacred, and Agricultural Uses,- As already stated, the tvvigs 
are largely used as tooth-cleaners, and the oil is employed for burning. 
The SEEDS and the oil obtained from them are used as applications to the 
hair by the women of Sind, both on account of their odour, and also to 
kill vermin. (Co»/. with Detergents, Vol. HI., 84-92.) The lfaves are 
largely used to protect clotnes, books, papers, &c., from the ravages ot 
insects, but are inferior to camphor for this purpose, and require to be 
frequently renewed. The nini is extensively planted as an avenue tree tor 
which It IS excellently adapted The leaves and twigs are used for manure, 
and the oil-cake, as already stated, is considerably employed for the 
same purpose in the planting districts of Southern India. 

The tree is held sacred by the Hindus and takes part in many of their 
ceremonies. It is believed that when nectar was being taken to heaven 

from the world below' for the use of the gods, a few drops fell on the 

Hence, on New Yeai’s Day of Shahalivmi shak, Hindus eat its leaves in 
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the hope that they will thereby acquire freedom from disease (/,ts Jem). 
Buchanan, in his Journey through Mysore, relates that, "once in two or 
three )'ears the Coramds of a village make a collection among themselves, 
and purchase a brass pot, in which they put five branches of Melia Azadi- 
rachta and a cocoanut. This is covered with flowers and sprinkled with 
sandal'Vood water. It is kept in a small temporary shed for three days, 
during which time the people feast and drink, sacrificing lambs and fowl= to 
Marima, the daughter of Siva ; at the end of (he three days they throw the 
pot into the water ” In a passage in the Statistics of Dinajpur, the same 
author states that the leaves are much used by holy men to help them 
to resist the allurements of beauty. The authors of the Phnrmnrogra- 
/adiVa, commenting on the former passage, write This practice 
is known in other parts of Indians Ghaiasthdt.nn, and is considered to 
avert ill-luck and disease,” Amongst certain castes the leaves of the nim 
are placed in the mouth as an emblem of grief on returning fiom funerals. 
Hove, inhisTer/r in Bombay, writes, ‘‘The Gentoors worship this tree, 
and their barren women invoke and perform the same ceremonies round 
it every morning as they usually do in the other Pergunnahs about the 
Ficus rehgiosa.” 


Melia Azedarach, Linn.; FI. Sr. Ind., ^44; Wight, Ic., 1. 160, 
The Persian Lilac ; Beau Tree. 

Syn. — Mema sK.MPERviRRNs, Sm.; M. Bokavun, Boyle. 

Vern. — Drek, bakain, bak(iy(in.betain,de{kna,bakarja,maha.iiinb, Hind,; 
Cliorunim, maha-nUn, Bnso.; Cora nim, Koi-.; Thatnagn, Assam; 
Bakoinf, Ni-paz.; Biikahi, N.-W. P.; Chein, lachcn. bakdin, dhdk, 
drek, jek, sted-^habiti!bdn, Pn.i f akydnn, Pushtu ; Sninyiiu. drek, 
SiND; Mn/ia limbo, malla nim, ■ntuhli, C. P.; Gotiri-nim, goiiti-nini, 
Oec.; A'imb, maiia'iimbo, drek,hakayan,sxilaynH ntni, Bomb.; Limbara 
baldna-nimb, -uiilax aH-nimb, Mar.- Bakan limhodr, Gvz. •, Malai, 
sirmbit, vtalni-veppavi, Tam.; Taraka vepa, mak.!nim, konda-vepa, 
Tr.i,.; Btvu, chik bevH, kadberina mara, bettadn~hrvina, Kan ; MitUny 
vaanpii, Malay.; Ta~inn.ka, kn-nia-kn, Burm.; Maha-nimba, hmu- 
muiella. Sing.; Mabdnimba, hiviadrnma, paruata-niniba-vrihshaka. 
Sans.; Hab-ul-ban, Arab. 

References.— 5ojjs., f/. Orient.,!., gss.-Rnxb., FI. Ind., Ed. C.B.C., 
.^9 ; Brandts, For. Fi., bS ; Kura, Far. FI. Barm., 212; Beddome, Ft. 

14; Gamble, Man. Timb., 70 Dale. & Gibs., Bomb. FI., SnOp!., 
{b ; Stewart, Pb. PI., 33 ; Mason, Burma and Its People, 411,7.8 ■ Sir 
bludk., /84,- Pharm. Ind., 55- Ainslte, if at. Ind., I. , 
pa ; OShaiitrltnessy, Bcjig. Dipais., tb ; Mondeen Sheriff, Siipp. Phartn. 
Ind., 172; Mat. Med. S. Ind. (in MSS.), gy U. C. Datt, Mat. Med 



Habitat — A tree which attains a height of 40 feet and Kac , ,.i,„ , 
trunk and broad crown; it is commonly cultivated in ’india biiHs 
the .Sub-Himalaj an tract at altitudes of from 2.000 to foon fit n 
probably introduced into Southern India by the MuhammadLs. 
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Gum.— The Persian Lilac yields a brownish adhesive gum similar to 
that of the nim, and not unlike that of the wood-apple, Feronia elephantum, 
in appearance. It is apparently not used to any extent. 

Dye,— Bidie includes the leaves of this plant amongst his dye mate- 
rials, and states that they contain green colouring matter and an astringent 
principle. The writer can find no record, however, of these being taken 
advantage of either in d3'eing or tanning in any other part of India. 

Oil. — A fixed oil is extracted from the sefds, which, according to 
Birdwood, is similar to that of the nim. It appears to be little known or 
used. 

Medicine. — Hindu writers on Materia Medica seem to have almost 
entirely neglected the Persian Lilac in favour of their own nim. It has, 
however, long been used by the Arabs and Persians, who brought a know- 
ledge of its virtues with them into India. They consider the root-barjc, 
fruit, flowers, and leaves to be hot and dry, and to' have deobstruent, resol- 
vent, and alexipharmic properties. Thus, " the flowers and leaves are 
applied as a poultice to relieve nervous headaches. The juice of the 
leaves, administered internally, is said to be anthelmintic, antilithic, diu- 
retic, and emmenagogue, and is thought to relieve cold swellings, and 
expel the humours which give rise to them ” {Dymock). In America a 
decoction of the leaves has been emploj’ed in hysteria, and is believed to 
be astringent and stomachic. The leaves and bark arc used internally and 
externally in leprosy and scrofula, while a poultice of the flowers is believed 
to have vermicide properties and to be a valuable remedy in eruptive 
skin diseases. The fruit has poisonous properties, but is used in leprosy 
and scrofula, and is worn as a necklace to avert contagion. In the Panjab 
the seeds are prescribed in rheumatism, and in Kdngra they are pounded 
and mixed with apricots as an external application for the same disease. 
In Bombay strings of the seeds are suspended over doors and verandahs 
during the prevalence of epidemics to avert the disease. The oil is said to 
possess similar properties to that of the 7ivn, and according to Ainslie this 
species also yields a similar toddy. Emerson states that the gum is used 
as a remedy for splenic enlargement. 

Several parts of the Persian Lilac are considerably employed in America. 
Thus, “the root bark has obtained a place in the secondary list of the 
United States Pharmacopoeia as an anthelmintic. It has a bitter n.auscous 
taste, and yields its virtues to boiling water. It is administered in the 
form of decoction (4 ozs. of the fresh bark to two pints of water, boiled to 
one pint), of which the dose for a child is a table spoonful every third hour, 
until it sensibly affects the bowels or stomach, or a dose may be given 
every morning and evening for several days and then be followed by a 
cathartic ” sPharmacop. Ind.). Moodeen Sheriff states that, after a careful 
trial of the above preparation, he has arrived at the conclusion that “ if the 
root-bark is vermifuge at all, it is very weakly so.” 

Other preparations have been used in America. The dried berries in 
whisky have been employed against ascarides, tape-worm, and verminous 
diseases, and the pulp of the berries stewed in lard has been used with 
success against scald head. A fluid extract and syrup prepared from the 
bark have been recommended, the latter containing vanilla which is said 
to wholly disguise the bitter and disagreeable taste of the drug (Year-Book 
of Pharmacy (187^), 375). A recent writer on the subject, _Mr. Jacobs, 
states that, when prepared in March or April while the sap is ascending, 
unpleasant effects have been observed, such as stupor, dilatation of the 
pupil, Src., which sj’mptoms, however, pass off without perceptible injury 
to the system. There appears little doubt that if given in large doses the 
bark, leaves, and fruits are all toxic, producing narcotism followed by 
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death. Dr. Burton Brown {Pan jab Poisons) records a case in which a 
European girl ate the berries, became insensible and died. Descourtilz 
says that six to eight seeds cause nausea, spasm, and choleraic symptoms, 
sometimes followed by death. 

Chemical ComEosiTion.*— Mr. Jacobs subjected the bark to a careful 
analysis and found the inner bark or iiber to be extremely bitter, devoid 
of astringency, and not to give any indication of the presence of tannm. 
The outer bark, on the other hand, he describes as very astringent, and as 
giving abundant precipitates with gelatin and ferric chloride. The active 
principle was found to be a light yellow, non-crystalline bitter resinous sub- 
stance without alkaloidal properties. He sums up as follows:— 

(1) The actlvitj' of the bark resides in the hber (or inner bark), and 
this alone should be employed. (2) The active principle is a 
yellowish-white resin. (3) The drug is one of the best anthelmin- 
tics, and a fluid e.xtract, prepared with diluted alcohol, or a tinc- 
ture, would be a valuable preparation that would seem to deserve 
a place in the Pharmacopoeia [^Vear-Book of Pharm. {1S80), 206]. 

From these results it would seem that the inner bark is a medicine 
worthy of more extended trial than it has yet received in India. j 

Fo’dder.— According to Aitchison the fruit (poisonous to man) is 
greedily eaten by goats and sheep. 

Structure of the Wood. — Sapwood, yellowish-white; heartwood, soft, 
red, weight from 30 to 4oIb per cubic foot. It is very handsomely marked 
and polishes well. According to Beddome, Brandis, and Kurz it warps 
and splits easily, but Gamble writes : “ Our specimens split only very slight- 
ly, and we are inclined to think it is better than it has been supposed to 
be.” It is said to be used in Bengal, like that of the n/m, for making 
idols, but is generally employed for making furniture. 

_ Domestic. — The stone from the fruit is used all over India as a bead, 
being perforated and_ strung into necklaces, rosaries, and long strings. 
As already stated, it is supposed to act as a charm against disease free 
Beads, Vol. I., 432)., In America the leaves and fruit are employed, 
like those of the nim in India, as a preservative against the attacks of in- 
sects. Thus a decoction of the berries is sprinkled on plants to prevent 
the depredations of grubs, and the leaves and berries are used to preserve 
dried fruit and clothing from the attacks of insects. 


Melia dubia, Cav. ; FI. Br. hid., 5.^5. 

Syn.— M.composita, Willd.; M. superbA and M. robusta, Roxh. • M 
AUSTRALASICA, Adr. fuss. ; M argentea. Herb. Ham. 

Vern.—Dingkurlong, Assam; Lapshi, Nepal; Eisur,limlarra,ninibarra, 
the £tuit= WJa khajiir, kurru khajtcr. Bomb. ; Katiapni, nimbara. Mar. • 
Kadukhajnr, Guz.; Mallay vembu, Tam.; Bivu Uita-beme, kdd-bevu, 
karibeviti, ara-bevu, Kan.; Liviimidella, Sing. 

References. Roxh., FI. Jiid,, Ed. C.B.C., 369; Brandis, For. FI., 60 • 
^^ddome, FI. Sylsi., t. 12; Thwailes, En. Ceylon PI., $9; Dais. & 
Gibs., Bomb. FI., 36; Hymock, Mat. Med. W. Ind.. 2itd Ed., 173. 
Pharmaoo?raphia/ndica,J.,332; Year-Book Pharm., 1878, 2S8; Drurv 
U, PI,, 2p2; Lhboa, U» PI, Bomb,, 42 ; Jnd. Poresier, VIIJ , 20 • X 3* 
33,38, * > > y * J , 


Habitat.— A large, handsome, deciduous tree, met with in the Eastern 
Himalaya, South India, Ceylon, and Burma. 

Medicine.— Dymock describes the fruit in his, Materia Medica of 
Western India as follows :— «• The pulp of the fruit has a bitter nauseous 
taste. It is a favourite remedy amongst the labouring classes for colic 
half a fruit being the dose for an adult. It appears to have hardly any 
purgative properties, but is said to relieve the pain most effectually. In the 
Concan the juice of the green fruit with a third of its weight of sulphur and 
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an e^ual quantity of curds heated together in a copper pot is used as an 
applicati -n to scabies and to sores infested with maggots.” The dried fruit 
is supposed to be the Arangaka of Sanskrit writers 

Chemicac Composition. — “ The bitter principle of the fruit is a white 
crystallizable glucoside soluble in ether, alcohol, and water ; it is precipitable 
from its aqueous solution by tannin and alkaloidal reagents, but not by 
plumbic acetate, and it has a slight acid leaction. Sulphuric acid dissolves 
it with a deepening of colour discharged on the addition of water. Boiled 
with diluted hydrochloric acid, it is decomposed in less than half an hour 
into glucose and a colourin«- matter. Petroleum ether removes a fatty 
oil of nauseous property, and ether dissolves a tasteless wax of greenish 
colour soluble in boiling alcohol and only slightly m petroleum ether; 
besides these constituents, malic acid, glucose, mucilage, and pectin occur 
in the fruit.” {Phar.Ind) 

Trade. — Dymock states that the fruit is sold in the bazdrs of South 
Western India for R1-4 per lb. 

Structure of the Wood.— Sapwood grey, heartwood reddish-white, soft, 
light, weighing only from 23 to 26tb per cubic foot, cedar-hke, not easily 
attacked by white-ants, but not so strong and durable as that of the mm. 
It is often used by planters for building purposes, and in Ceylon is employ- 
ed for ceilings, and out-riggers of boats. It has also been recommended 
for tea boxes and similar purposes. 

Domestic, &c. — Beddome recommends the tree highly for avenue 
purposes, on account of its handsome appearance and rapid growth from 
seedlings. 

MELILOTUS, /rw./ Gen. PL, 1., 48>^. 

A genus of annual or biennial herbs, which comprises about twelve species, 
spread through the temperate regions of the Old World. Of these, three are 
natives of India. 

Melilotus officinalis, Willd.; FI. Br. Ind., II., 8g; Leguminosa:. 

Syn.— M. macrorhiza, Pers. ; M. altissima, Thttill. Jtoi of Wall.; Tri- 

FOLIUM OFIICINALE, WtUd. 

Vern. — Aspurk, Hind.; Bau-Hring, Beng. ; Zirir, Pers. 

References. — Roxb, PI. Ind., Ed. C.B.C., 588; O'Shanghnessy, Beng. 
Dispem,., 292; Dymock, Mai. Med. W. Ind, 2nd Ed., 211 ; Year-Book 
of Pharm., 1S77, 295 ; Atkinson, Him. Dist., 3o8 ; Birdviood, Bomb. 
Prod., 29 ; Smith, Die., 271 ; Gazetteer, N. W. P., IV., Ixx. 

Habitat,— A tall, robust herb, wild in Nubra and Ladak, at altitudes of 
10,000 to 13,000 feet ; cultivated here and there in India. 

Medicine.— This is considered by some to be the jasA/AoiTOf of Dios- 
corides, by others M. hamosa, a Persian species, is believed to have 

been that drug. Both possess a marked odour of coumaiin. That sub- 
stance may be extracted from either species, as well as from the Tonka bean, 
and from Asperula odorata, Linn., Liatris odoratissima, Willd., and Galium 
triflorum, Mich., by exhaustion with ether, when thecoumarin crystallises out. 
The substance is then purified by repeated crystallisation with alcohol It 
is also now manufactured synthetically from salicylol and salicylic aldehyde. 
Coumarin is almost insoluble in cold water, but readily soluble in hot 
dilute acids and alcohol, has an agreeable aromatic odour, a burning 
taste, and the vapour acts strongly on the brain. When administered 
internally to dogs in doses of 7 to 10 grains, it produces great and even fatal 
depression, and in man, doses of 30 to 60 grains occasion nausea, giddiness, 
depression, vomiting, and drowsiness. It is now chiefly employed in the 
proportion of 1 to 50 to disguise the odour of iodoform, but has been 
recommended as a styptic, and in the form of an oily preparation as 
an external remedy for bruises By Arabian writers M. hamosa is held in 
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hiffh esteem as a remedy in a great variety of disorders ; it is considered 
to be suppurative and slightly astringent, and is much used as a plaster to 
dispel humours and cold swellings. It is described in all Muhammadan j 
works as IkUl-el-malik (Dymock). , . j • 

M. officinalis was considered by the Greeks, and is sUll supposed m 
parts of India, to possess similar properties, but it has little therapeutic 
value, and is not now employed in European medicine. 

Fodder. — In Europe and Western Asia the plant is cultivated as a 
food for cattle. 

Melilotus parviflora, Pesf ; FI. Br. hid., II., 8g. 

Syn. — M. iNDicA, All.; M. minima, Roth.; Trifolium indicum, Linn. ^ 

Vem. — Banmcthi, Hind., Beng.j Sinji, Pb.; Zir, SiND; Vana methiha, 
Sans. 

References.— ;?oA:i., FI. Jnd., Ed. C.B. C., sSS ; Siemart, Pb. PI., 12 ; V. C. 
Dtiit, Mat. Med. Htnd., 322; Murray, PI. & Drugs of Sind, It2; 
Atkinson, Him. Dist., 30S7 Gaaetteer, N.-W. P., IV., Ixx; Indian 
Forester, XII., App., It ; XIU.,6g. 

Habitat. — A slender herb met with in the Bombay Presidency, Bengal, 
North-West Provinces, and the Panjdb. Cultivated, or found as a cold 
season weed of cultivation. 

Medicine. — The seeds like those of M. officinalis are supposed to be 
useful in bowel-complaints, especially infantile diarrhoea, given as gruel. 
Like most of the other species of this genus it contains coumarin. 

Fodder. — See Vol. III., 416. 

MELOCANNA, Tritt./ Gat. PI., III., 1214. 

A genus of Bamboo of the sub-tribe Melocanne.e (see Vol. 1 ., 370*389). 

[Graminee. 

Melocanna bambusoides, Trin.! Kurz, For. FI. Burnt., II., jdp; 

Syn. — Bambusa baccifera, Roxb. 

Vem. — Man, metunga, bish, Beng.; Kayoung-via, Magu. 

References.— 7 ?orJ., FI. Ind., Ed. C.B.C., 3os; Gamble, Man. Ind. 
Ttml); 42g. 

Habitat.-^ A tall bamboo with stems from 50 to 70 feet long and from 12 
to 13 inches in girth, found in Eastern Bengal, Chittagong, Arracan, and 
Tenasserim. It is the common gregarious bamboo of the Chittagong hills. 

Food. — The truit is large, pear-shaped, 3 to 5 inches long; edible. 

Structure of the Wood. — Of good quality, durable, straight, with 
straight knots ; very largely cut and exported for house-building, mat-mak- 
ing and other purposes {Gamble). For an account of the general uses of 
the bamboo, see Vol. I., 37S-389. 

Domestic.—" It yields more or less tahashir of a siliceous crystallisation ; 
sometimes it is said the cavity’ between the joints is nearly filled with this, 
which the people call chuna, lime” {Roxb.). See Vol. I., 383. 

MELOCHIA, Linn, / Gen. PI. I., 223. 

Melochia corchorifolia, Linn. ,< FI. Br. Ind., I., 314; Sterculiacete. 

Syn.— M. TRUNCATA, Willd. ; M. supina, Linn. ; M. affinis. Wall. • M. 
PAUCIFLORA, Wall.; M. CONCATENATA, Wall.; RlEDLEIA CORCHORI- 
FOLIA, DC.;B.. TRUNCATA, W. & A.; R. SUPINA, DC.; R. CONCAT- 
ENATA, Z)U/SlDA CUNEIFOLIA, Roxh,; ViSENIA CORCHORIFOLIA, 

Vern. Tiki-ohra, Beng.; Thitiak* arak*, Santal. 

Referencesj-^J ^ Ed. C-B.C., 505 ; Thivaites, En. Ceylon 

PL, 30; Dalo. & Gibs., Bomb. FI, 24; Campbell, Ec. Prod.,Chutia 
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Nagpur, 7822 ; Atkinson, Him. Dist., 3 o 6 ; Gazetteers : — N.~W, P., IV., 
Ixix. ; Bomb. i\V., 428. 

Habitat. — An erect branching herb or under-shrub, generally distribut- 
ed throughout the hotter parts of India, from Kumaon, where it reaches an 
altitude of 4,000 feet, to Sikkim, Malacca, and Ceylon, 

Fibre. — The stems yield a fibre {Campbell). 

Food. — The Rev. Mr. Campbell states that the leaves are eaten as a 
vegetable by the Santals of Chutia Nagpur. 

Melochia velutina, Beddome / FI. Br. Ltd. /., 3^4 ,* Wight, Jc., i. 509, 

Syn. — ViSENIA UMBCLLATA, Wight; V. TOMENTOSA, Miq. •, RlCDLI.IA 
TILI^FOLIA, DC.; GloSSOSPERMUM VELUTINUM, Wall. 
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Vern, — Methuri, Bomb.; Al~abada, And. 

References. — Kurs, For, FI. Burma, /,, 140 ; Beddome, FI. Sylv., Anal. 

Gen., t. S,f. 3; Gamble, Man, Timb., 45 ; Dais. & Gibs, Bomb. FI., 24; 

Lisboa, U. PI. Bomb., 25 ; Gazetteer, N .-W. P., IV., Ixix. 

Habitat. — A shrub or small tree of the Andaman Islands, Burma, and 
the Malay Archipelago, widel}' distributed through the hotter parts of 
India from the North-West Provinces to the Konkan and Burma. 

Fibre. — A strong fibre, called in the Andamans is prepared 

from the bark. From this a stout cord is manufactured which is woven 
into the turtle-net of the Andaman Islands, known as yoto-tiphiga-da. 

Structure of the Wood. — Whitish, very light, even-grained, soft, 
silvery glossy ; good for nothing except perhaps the construction of child- 
ren’s toys {Kurs). 
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MELODINUS, Forsi. ; Gen. PL, II., 694. 

Melodinus raonogynus, Roxh.; FI. Br. Ind., III., 629; Wight, 
Ic., l. 242 {Excl. fig. f fruit') & 394/ ApocvNACEiE. 

Syn. — E chai.tium piscimvts, Wight {Excl. fg. (y/ratV) j Nerium ns- 
CIDIUM, Roxh. {Excl. dcser. of fruit). 

Vern. — Sadul lou, eckalat, Sylhet .md Khasia. 

References, — Roxb., FI. Ind., Ed. C.B.C., 244, 250 ; Roylc, Fthr. PL, 3 o 3 , 

Habitat. — A tall, milky climber, of the Sikkim Himdlaya, Assam, 
Sylhet, and Ihe'Khasia mountains, ascending to altitudes of 4,000 feet. 

Fibre. — The bark contains a quantity of fibrous matter, uhich the 
natives of Sylhet substitute for hemp. Roxburgh, while steeping some of 
the young shoots in a fish pond in order to accelerate the removal of the bark 
and to clean the fibre, found that many if not all the fish were killed, hence 
the name Nerium piscidium. Like the fibre of many other apocj naceous 
plants, this is long and tough. 

Food. — “ The fruit is eaten by the natives ol Sylhet ; the taste of the 
firm pulp in w Inch the seeds are immersed is sweet and agreeable” 
(Roxb.), 

Meloe trianthema; Coleoptera; see Vol. IV., 471, also Myiabris, 
p. 309. 

MEMECYLON, Linn. / Gen. PL, I., 773 - 

Meraecylon edule, Roxl., FI. Br. Ind., II., 363; Mr.LASToMAcr.yE, 
The Iron Wood Tree. 

The following twelve v-aricties are included, in the Flora of British 
India, under this species ; — 

Var. I, typica, — M, zx>vt.V,Rox6.; M. EDOl.r var. a, Tlnaitcs, hnUrr.; 
M. uuni-LLATUM, Biitm.t M. tinctokiu.m, Kan., Wi/ht, III,, C, Qj} 
M. GLOBifcROis, Wall., Cat., 4to3. 
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Var. 2, ramiflora, — M. edule, Lamk.} M. sessile, Wall,, not M. rami- 
FLORUM, Griff, 

Var. 3, capitellata,— M. capitellatum, Linn. 

Var. 4) ovata, — M. ovatum, M. edule ijar.y, Tfraaitesf M. tinc- 

TORIUM -var. /3, W. & A. 

Var. 5, Iseta, — M. capitellatum, Tlrxaites. 

Var. 6, rubro-caerulea, Sp, in Thmaites, Enitm. Cey. PI. 

Var. 7 ) cuneata, Sp. in Throaites, Enum. 

Var. 8, leucantha, Sp. in Thmaites, Enum, 

Var. 9, scutellata, — M. mvrtipolium. Wall.; M. obtusum. Wall.- 

M. PUNCTATUM, M. SCUTELLATUM, Mjlfrf. ’ 

Var. 10, Thwaitesii, — M. umbellatum, Th-waites, not of Btirmann. 
Var. II, Rottleriana. 

Var. 12, molesta. 


For a description of the botanical characters of these varieties, the 
reader is referred to the Flora of British India. 

Vem. — Anjan, anjana, ydlki, karpa. Bomb.; Limha, MAR.; Caska- 
maram, kdsd, casan-elai.T am.; Alii, alii iopalu, alli-aku, Tel. ; Limb- 
toli, KAU.;XKanyavuk, Malay.; Slyen-pluB-te-nyet, iBu-rm.; Kaian, 
dadi kaha, •aelli-kaha. Sing.; Pi-tanig, And. 

References — Roxb., FI. Ind., Ed. C B.C., 325; Kura, For. FI. Burnu, 
512-516 ; Bcddome, Fl.Sylv., t.206 ; Gamble, Man. Ttmb., loS ; Th-waite^, 
En. Ceyl. PI., no, in, m; Dale. & Gibs., Bomb. FI., 93 - Mason, 
Burma and Its People, 41; Sir W. Elliot,.Fl. Andh., t 3 ; Thesaurus, 
■ofy., t. 31 ; Bidie, Cat. Raw Pr., Paris Exit., S3, 112 ; Dymock, Mat. Med- 
W- Ind., 2nd Ed., 325 ; Birdwood, Bomb, Prod., 208, 331 ; Drury, V PI. 
Ind., 2po,- Useftd PI. Bomb, ( Vol. XkV.,Bomb. Gas.), 156, 245- Liotard, 
By ^2, App. 11 ,; Moore, Man., Trichinopoly, 18 ; Gribblc, Man., Cuddabah, 
263: Gasetteers:— Bombay, XV., 73.4341 RVIL, jp, 25- Burmi, 1., 
131 ; Mysore and Coorg,!., 437, 451,- Indian Agriculturist, May iSth, 
1SS9; Indian Forester, 111 ., 202,- A'., 3 i ; Xll., 313. 

Habitat.— An exceedingly common plant, met with in the East and South 
of India and in Ceylon, Tenasserim, and the Andaman Islands. Mr. C. B. 
Clarke in the Flora of British India states that the first three varieties 
run completely^ together, while var. 4 recedes further from the type, and the 
remaining varieties are called species by most authors. The economic 
information given below has been chiefly recorded under the species cor- 
responding to var. I. typica. 

Dy®* — The LEAVES are employed in South India for dyeing a " delicate 
yellow lake.” In conjunction with myrobolans and sappan wood, they 
produce a deep red tinge much used for dyeing grass mats, and also good 
for cloth. Samples experimented with by Mr. Wardle gave "a yellow 
colour to wool, eri silk, and bleached Indian tasar with a tin mordant, 
wool being dyed the deepest colour.” Mr. Wardle writes : “ They possess 
scarcely any tannin ; on tasar silk without a mordant, they give a nice 
'S"*- brown colour. There is a pretty yellow tinge on the eri 
silk. In another passage he adds : “ This dye-stuff produces good light 
colours, but would not be of much use in the dye-house, owing to the very 
small amount of colouring matter it contains.” ^ 

The FLOWERS are employed by Native dyers as an adjunct to c/mv.root 
for bringing out the colour, in preference to alum. By themselves thev 
produce an evanescent yellow. ^ 

Medicine.— The leaves are supposed by the Natives to be cooling and 
astringent, but though occasionally given internally in leucorrhoea^ and 
gonorrhoea, they are chiefly employed as a lotion in cases of conjunctivitis 
I hey should be bruised in a mortar and infused with boiling water 
Dr. Peters found them in use in Belgaum, as a remedy of considerable 
15 A 
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reputation, for gonorrhoea. In the Konkan the bark with equal proportions 
of cocoanut kernel, ajyian seeds, yellow zedoary and black pepper, is 
powdered and tied up in a cloth for fomentation or applied as a lep to 
bruises ” {Dymocti). 

Food — the plant flowers in the beginning of the hot weather, and 
produces astringent, pulpy berries, Avhich, when ripe, are eaten by the 
Natives. 

Structure of the Wood. — Hard, close-grained, durable, and valuable 
for many purposes, but difficult to work, Beddome suggests that it might 
be employed as a substitute for box. 

Domestic. — The shrub is very handsome when covered with its dense 
bloom of blue flowers, and is well worth cultivation as an ornamental 
plant. 

Meraorialis, Ham., see Pouzolzia, Gam.: Urticaceje. ; Voi. VI,, Ft. I. 
MENTHA, Linn.; Gen. PI., II., 1182, 

A genus_ of strongly scented, perennial herbs, which comprises about 25 
species, natives of the North Temperate regions. Of these only two are 
natives of India, but several of the other mints occur in Indian gardens, and as 
escapes from cultivation are met with on roadsides near water, 

Mentha arvensis, Linn, ; FI. Br. Ltd., IV,, 648. LABiATiE. 

The_ Marsh Mint. 

Van jOTanica,— M. javanica, Bluvte ; M. sativa, Roxh.; M. arven- 
sifa, Thimxtes 

WQta,~PMinah, Hind, j P6dina, ‘Qz'UG.i Pfudnah, Sind; Ptiditiah, 
Bomb.5_ Pudina, Mar.; Pudina, Guz. ; Pudind, uech-chak‘Mrai,'Tf.vi, ; 
Pxidind, i^a-engili-htira, TtL. ; Chetni-maragu, Kan. ; Putiyxna, Ma- 
lay,; _Burm. ; Odn-talan, SiNG.; Naanaaul-htnd, naandts- 

hindl, hdbaqulhind, fddanaje-hindi, fdtatiaje-hindl, Arab. ; Pddinak, 
Pers, , 

References. — Roxh., Fl. Ind., Ed. C.B.C., 460; Tkviaites, En, Ceylon, 
PI; ; Amshe, Mat. Jnd., I., 241 ; O’Shaughnessy, Bang. Dispen., 
4S9 ; Dymock, Mat. Med. W. Ind., 2nd Ed., $10; S. Arjun, Bomb. 
Brugi, 101 ; K, L. Dey, Indig. Drugs of Ind., 72 ; Atkinson, HxmDists., 
315 ; Lisboa, U. PI. Bomb., 168 ; Birdwood, Bomb. Pr,,\64, 194, 224; Kew 
Off. Guide to the Mtts. of Be. Bot., 105, 

Habitat. — A herb of the Western Himalaya, found in Kashmir at 
altitudes of 5,000 to 10.000 feet. Sir d. D. Hookerin the Flora of British 
India remarks of vor. javanica ; “ I suspect this is introduced and is M, 
sativa, L., to which Boissier refers as a synonym to M. arvensis, Z..”, 
It is frequent in the gardens of Europeans in India, where it grows freely 
and easily. 

Oil.— Like most of the other species of this genus, M. arvensis and its 
variety yield an essential oil similar to that of peppermint, but inferior to it 
in aroma and quality, ... . • 

Medicine.— The dried plant is refrigerant, stomachic, diuretic, and sti- 
mulant. It is used by the natives as a remedy for jaundice, and is fre- 
quently given to stop vomiting. The scent of the fresh herb is said to ve- 
Iieve fainting. Ainslie states that this mint is placed by the Arabians and 
Persians amongst their mnlittifdt (attenuentia). Fleming observes that 
it fully possesses the aromatic flavour, as well as the stomachic, antispas- 
modic and emmenagogue virtues common to most species of the genus. 

Special Opinions — § “ Cooling and stomachic. Juice of fresh leaves 
also applied to relieve headache ” {Assistant Surgeon S. C. Bhuttacharji^, 
Chanda, Centi al Provinces). “Useful as a stimulant and carminative 
{Assistant Surgeon Nehal Sing, Saharanpore). “A decocUon of the 
leaves is used for stopping vomiting and nausea,” {Surgeon A. C. Mukerjt, 
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Noakhally) "The cold infusion of the plant is a good carminative for 
infants” {Asstsiartt Surgeon N. L, Gliose, Bankipore). 

Food. — ^The leaves are eaten, and a chatni prepared, from the fresh 
herb is in use all over Bengal. 

Domestic. — The dried plant powdered is used as a dentifrice. 

Mentha piperita Linn.-, D.C. Prodr., XI 1 „ i 6 g. 

Peppermint, 

References. — Ainslie, Mat. hid., I., 242; Pluck. & Hanh. Phannacog,, 
4ST f S. Arjtitt, Bomb. Drugs, 204 : Year Book Pharm., iSJSi 217 ; 

467 : Lisbon, V. PI. Bomb., 16S ; Birdmood, Bomb. Pr., 224 ; Piesse, 
Perfumery, 179 S Smith, Die., 319; Gas., Mysore and Coorg, I., 64; 
Rep, on the Nilghiri Bot, Gardens^ iSSo^iy para, 55 / / 55 /- 52 , 49 mid 
S6} m2 83,54- , j j 

Habitat. — An erect, usually glabrous perennial.found cultivated and spon- 
taneous in most temperate regions of Europe, Asia, and North America. Its 
origin is very doubtful, indeed it is problematical whether it occurs truly wild 
any where at the present day. In the opinion of Bentham it is possibly a 
mere variety of M.hirsuta,I,i«M.,with which it is connected by numerous in- 
termediate forms. It is cultivated on a largescale in England, France, Ger- 
many, and North America on account of its oil, and is grown to a small 
extent in India for culinary purposes. Experiments have been made with a 
certain amount of success in growing the plant at the Nilghiri Gardens for 
the purpose of obtaining the oil for the Medical Stores. In 1 880-81 a 
good crop was produced which yielded a small quantity of oil of excellent 
quality. In 1881-82, the oil was extracted at the Gardens and forwarded to 
fne Medical Stores, where, however, it was unfavourably reported on. In 
1882-83 the crop was a failure. 

Oil. — The HERB yields a volatile strongly aromatic oil, obtained by sun- 
drying Cuttings of the plant, a process which increases the yield about 7 
per cent., and thereafter distilling them. A wooden still is employed, into 
which the plants are packed and tramped down with the feet. This is then 
heated to about 212° Fb. by means of steam, the oil passes over mixed 
with watery vapour, and on cooling is skimmed off the top of the water. 

Characters and Chemical Composition. — Fliickiger & Hanbury 
write ; " The oil is a colourless, pale yellow or greenish liquid, of sp. gr. 
varying from 0'84 to O'ga. We learn from information kindly supplied by 
Messrs. Schimmel & Co., Leipzig, that the best peppermint grown in 
Germany carefully dried affords from i to 1-25 per cent, of oil. It has a 
strong and agreeable odour, with a powerful aromatic taste, followed by a 
sensation of cold when air is drawn into the mouth. We find that the 
Mitcham oil examined by polarised light in a column 50 mm. long, deviates 
from i4,°'_2 to io°7 to the left, American oil 4°‘3.” 

The oil consists of two substances — one fluid, the other solid ; the former 
has not yet been thoroughly investigated, but according to the learned 
authors of the Pharmacographia, appears to consist chiefly of the com- 
pound CiqHjoO ;_the latter, which is sometimes deposited from the oil when 
cooled to — 4°C, in the form of colourless hexagonal crystals, is called men~ 
thol or peppermint camphor. The proportion of this varies much in 
different oils, is largely afforded by eastern mints, and is found in com- 
merce in an almost pure state as “ Chinese oil of peppermint.” Menthol 
has the taste and odour of peppermint, melts at 42®C, and boils at 2i2°C. 
The Chinese oil has sometimes a bitterish after-taste, but by recrystalliza- 
tion acquires the pure flavour. 

Dymock states that most of the oil of peppermint imported into 
Bombay is of the sort above described as Chinese oil of peppermint. He 
‘ believes it to be derived from Mentha canadensis, var. glabrata, an opinion 
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confirmed b}' the remark of Mr, Holmes, quoted in i\\& Pliarmacogrnphia , 
wa,, that he found the mother plant coming nearest to Mentha canadensis. 
That plant is described in DeCa.ndolle’s Proefomos however as being 
purely a native of North America, and according to Bentley and Trimen, 
Chinese oil is derived from Mentha javanica, 5/. However this maybe, 
there appears to be no doubt that the oil distilled in Canton forms a large 
proportion of the supply obtained by India. 

Dymock describes it as follows: “ The Chinese oil is high coloured 
and very pungent, and has not the delicate flavour of the best English oil, 
but for all practical purposes it may be considered a perfect substitute for 
it. It comes from China in quarter catty bottles, with a Chinese label. 
Four of these bottles are generally packed, in a tin box ; value R8 to 10 
per Ib; value of menthol R16 per catty.” 

The oil is largel}' used in medicine, and is also emplo}'ed as a flavour- 
ing and perfuming agent. Crystallized menthol is also considerably em- 
ployed in medicine. 

Medicine. — Peppermint is the most agreeable and powerful of all the 
mints, possessing aromatic, carminative, stimulant, antispasmodic and 
stomachic properties. These qualities are especially possessed by the oil, 
which, as the most convenient and elegant preparation, is generally pre- 
scribed. _ It is needless to enter into a detailed account of the numerous 
applications of this well-known medicine. Suffice it to say that the oil, with 
its preparations, a water and a spirit, are officinal in the Indian Pharmaco- 
poeia, and that the herb and oil of this and other species of mint arc largely 
employed as carminative and flavouring agents by the vegetarian natives 
of India. In European medicine it has lately been recommended for inter- 
nal administrations, as an antiseptic in cases of phthisis and diphtheria. 

Menthol has lately acquired a considerable reputation in European 
medicine as an antiseptic and antineuralgic, and has been used with success 
as an external application in sciatica, neuralgia, toothache, and ringworm. 
In the Lancet ioT 1885, II , 128, it is stated that it may be employed with 
advantage as a local anaesthetic to mucous membranes in a 20 to 30 per 
cent, solution in alcohol or ether. The anodyne virtues of menthol have 
long been known to the Chinese and Japanese who employ the “ Chinese 
oil of peppermint,” which, as already stated, is very rich in menthol, as a 
local remedy for neuralgia. 

Food.— The leaves are employed for culinary and confectionary pur- 
poses, 

Mentha sylvestris, Limt.; Ft. Br. Ind., IV., 

Var, incana, — M. incana, Willd. 

Var. Royleana, — M. Rovleana, Benih. 

Vem. — Podina, Hind.; PadUia, N.-W. P.; BaMri, vien, yupa. pfdna- 
l.xishma,koshu, bclanne, \eexcs—muslik iara, Pn.j Skamshabui, Pushtu j 
Pudiiia, vartalau. Bomb.; Boo-dec-na, Burm. 

References. — Stewart, Pb. PL, lOg; Boise., Fl. Orient., IV., 5 ^ 3 ; Aitcbi- 
son, Bot. Afgh. Del. Com., gs ; Mason, Burm., 407 , 70' ! O'Shaughnessy, 
Bertg. Dispens., gSg, 490 f Dymock, Mat. Med. jV. Jnd., 2 nd kd., ds/ 
Baden PosecU, Pb. Pr., $0^ ; Atkinson, Him. Diet., X., 3 IS t Pro/,, 

iV.-IP. P., V., tS; Gan., N.-W. P., IV., Ixxvi. 

Habitat.— A herb met within the temperate Western Himdlayn and 
Western Tibet, at altitudes of 4,000 to 12,000 feet ; distributed to Afghdn- 
istdn, Temperate Europe, and Western and Central Asia. It is fre- 
quenth' cultivated in gardens in the plains of India. 

Medicine. — ^The leaves and a decoction of the plvnt arc cons'dembly 
used by the natives of the Himalaya as ;i carminative and for the other 
purjioses to which peppermint is gencrallv applied. The leaves of var, 
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incana are employed as an astringent, also for rheumatic pains. Trans- 
Indus, a decoction is said to be used in fevers and heat apoplexy and for no 
other purpose. Dymock states that the plant is very generally cultivated 
in gardens in the Konkan, where it is much used as a domestic remedy 
on account of its mildly stimulant and carminative properties. It is often 
made into a medicinal chatni, which is eaten to remove a bad taste in the 
mouth during fevers. 

Food. — Atkinson includes this species in his list of cultivated yege- : 
tables. It is probably used, like the other mints, as a carminative adjunct j 
to other green food. j 

Mentha viridis, Linn.; DC.Frodr., XII., t68. 

The Spearjiint. 

Vera. — Pahdri pitdUta, VhnD.iPtindia, Beng.; Pahdrt pudtiia, N.-W. P. ! 
Pudina, pudtna kuhi, pahdri podina, Pb.; Phudino, Sind; Pudina, 
pahadi-pttdina. Bomb.; Pudina, Mar.; Phudino, Guz. ; Pudina, Tel. ; 
Nagh6, shah-sufiam, ptidneh, PeRS. 

References. — Stewart, Pb. PL, 196; Elliot, FI. Andh., JSS f Afason, 
Burma and Its People, 49;, 79 r ; Pharm. Ind., 166 ,• O'Shauehnessy, 
Beng. Dispens., 4Sg ; Fleming, Med. PI. and Drugs, as in As. Res., 
Vol. XI., 172; Fluck. & Hanb., Pharmacog ., 47 9 ; U. S. Dispens., isth 
Ed., 940; Beni. & Trim., Med. PL, 202 1 o. Arjun, Bomb. Drugs, lOi ; 
Baroda Durbar, C. 1. E. ; Year-Book Pharm., 1S79, 46S ; Badejt Powell, 
Pb. Pr., 36s ; AtkinsOn, Him. Dist., 741 ; Ec. Prod., N.-W. P., V., IQ; 
Lisboa, U. PI. Bomb., 163; Birdwood, Bomb. Pr., 64, 224 ; SiockSj Rep. on 
Sind; Picsse, Perfumery, ISS; Smith, Die., 3S7 1 Kew Off. Guido to the 
Mus. of Ec. Bot., lOSt Agrt.-Hort. Soc., Ind., Transactions, VIII., Pro., 
4091 yournals {Old Scries), X., 23 ; {New Series), IV., 32, 33. 

Habitat. — A coarse woolly herb of wide distribution, considered by Mr. 
Baker to be indigenous to the North of England. Mr. Bentham, on the 
other hand, regards it as not improbably a variety of M. sylvestris, Linn., 
perpetuated through its ready propagation by suckers. It grows in 
kitchen gardens in most parts of Europe, Asia, and the Cape of Good 
Hope, North and South America, &c,, and is cultivated for medicinal pur- 
poses in Mitcham, Surrey, and in the United States. It is commonly 
grown in native gardens all over the plains of India. 

Oil. — “Spearmint yields an essential oil {Oleum Mcnthm Viridis) in 
which reside the medicinal virtues of the plant. Kane, who examined it, 
gives its sp. gr. as o’gi4, and its boiling point as i6o°C. The oil yielded 
him a considerable amount of stearoptene. Gladstone found spearmint 
oil to contain a hy'drocarbon almost identical with oil of turpentine in odour 
and other physical properties, mixed with an o.xidised oil to which is due' 
the peculiar smell of the plant” {Fliichiger iff Hanbnry). This oil is* 
said by Stocks to be extracted from the plant for medicinal use by the 
Natives of Sind. In the United States it is employed as a perfume by soap 
manufacturers, and as a flavouring agent by confectioners. 

Medicine. — The plant and the oil extracted from it are considered 
hot and dry, and are administered to prevent vomiting, and as a stimulant 
and carminative in indigestion and colic, also with purgatives to prevent 
griping. _ 

The oil IS largely used as a domestic medicine in the complaints of 
childhood, as a stomachic, carminative, and expectorant. Dr. Emerson 
states that the SEEDsare mucilaginous, that the leaves are given in fever and 
bronchitis, and that a decoction is used as a lotion for aphthae. In Euro- 
pean medicine the oil is prescribed similarly to that of Mentha piperita, 
and a water made from the oil is used as a vehicle for other .carminative 
medicines. Both are officinal in the Indian Pharmacopeia. 
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The Buck-Bcan. 


Food. — The plant is cultivated in native gardens to be used as a car- 
minative in curries, and other forms of food. Its flavour is preferable to 
^at of peppermint, and the plant is, therefore, more commonly used by 
Europeans for culinary purposes. 


MENYANTHES, Linn. ; Gen. PL, II., Siq. 

A genus of perennial herbs, belonging to the Natural Order Genti- 
ANACEaj, and comprising three species, natives of the North Temperate 
and Sub-arctic Zones. Of these one is of economic interest, vfs., M. tri- 
foliata, Linn., found at high altitudes in Kashmir {FI. Br, Ind., IV., 
130).^ The leaves of this pliant, the Buckbean, or Boybean, were formerly 
consideredavaluabletonic,andarestilI, by certain writers, reckoned as one 
of the best of Gentians, though not officinal in any Pharmacopoeia and but 
little used except in domestic medicine. It is not mentioned by any writer 
on Indian Materia Medica, from which it maybe assumed, as might natur- 
ally be expected from the rarity of the plant, that it is little, if at all, em- 
ployed b}' the natives, even of Kashmir. 


mercury, Ball, in Man, Geology of Ind., III., lyo. 

This metal occurs both native and in combination with other sub- 
stances. It is distinguished from all other metals by being liquid at even 
the lowest temperatures to which moderate climates are subject. To this 
exceptional property it owes the synonyms of “ quick silver ” in English, 
and of hydrargyrum (from uSoip, water, and Spyvpog, silver) in Graico- 
Latin. 

The most abundant ore of the metal is the sulphide, (HgS.) or cinna- 
bar, which, when pure, constitutes the pigment vermillion. In nature it is 
as a rule accompanied by a gfreater or less proportion of the native metal, 
probably derived from the ore by some secondary reaction. It also occurs 
as a native amalgam of silver, or with chlorine, as in “ horn mercury.” 
The mercury of commerce, an important substance in medicine and the 
arts, is chiefly prepared from cinnabar, and is said to be produced for the 
use of the whole world to the extent of about 4,000 tons annually. 


Mercury, Mallet in Man. Geology of India, IV. {Mineralogy), 21. 

. — Mercuue, vif-argent, Fr. ; Quecksilber, Germ.; Mercurio, 
Ital. ; Azogue, Sp. 

Vem. — The Metal=Po>o, Hind., Beng., Mar.; Pdro, Guz.; Irasham, 
Tam.; Rasam, pada-rasam, Tel.; Pdda-rasd, Kan.; Rassam, Malay.; 
Padd, Burm.; Rasad^d, Sing.; Pdrada, pdradaha, rasa, rasavi, 
Sans.; Ztbag, Arab.; Simdb,jivah, Pzrs. 

C\tinABKR=S hangar/, shangraf, hingdl.VlmV).’, Hhigdl, shangraf, Beng.; 
Lingam, jddi-lingam, Tam.; IngUi-gamu, Tel.; htgalikd, Kan.; 
Chdyilyami chdliyam,jdti-lingani, Malay.; Hen-iha-pada-yaing, Burm.; 
Lingam, jdti-lingam. Sing.; Inghxdam, Sans.; Shanjarf, zanjafr, 
Arab.; Shangarf, hingSl, Pers. Mr. Moodeen Sheriff remarks; 
'‘Zanjarf, darddr, sarure-ahmar, and some other names are found applied 
to Cinnabar in some Persian andother works; but they are neither restricted 
to it, nor in use at present.” . , r., - ' . ' 

Mercuric chloride (Corrosive sublimate)=o«rtwGW, shavlr. Hind. ; 
Viram, shav-viram, Tam. ; Shaviramu, mramn, Tel. ; Shaviram, Sing. ; 
Rasa karpura? (U. C. Dutt— see remarks under mercurous chloride). 
Sans. Mr. Moodeen Sheriff states that the bazAr drug with the 
\ above names is pure with the exception of a small admixture of the sub- 
• chloride (calomel), and is quite fit to be used as a substitute for the import- 
led drug. He adds : “ In some books stdaimdni is considered to be ap^li- 
cbble to Corrosive Sublimate, but this is incorrect, because the sidaimani 
coljtains arsenic in its combination." 
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Mercurous chloride, or CALOMEL=/?as-i«/>i!r, Hind.; Raska-karup- 
piiram, puram^TMU.-, Rasa-iarpiiramu, puraniri, Tei.. ; Rasa-karppii- 
ram, Malay.; Rasa-harpuram, Shjc. Wlr. Moodeen Sheriff states 
that the medicine obtained by these names in the Indian bazSrs is, accord- 
ing to chemical tests, an impure calomel, though it' occurs in crystalline 
masses, and contains the perchloride as its chief impurity. 

References. — Mason, Burma and Its People, 562, 729; Pharm. Ind., 37g- 
SSS; V. S. Dispens., i$tk Ed., 742 ; Ainslie, Mat. Ind., I., S40-S6r; II., 
34S-3S6; O'Shaughnessy, Be7ig. Dispens., 697 ; Irvine, Mat. Med. Patna, 
S3; Moodeai Sheriff, Stipp. Pharm. Ind., is6-is8 ; U, C. Duti, Mat. 
Med. Hindus, 27-38 ; Baden-Posoell, Pb. Pr., 63, 103, its, 3So ; Forbes 
Watson, Indian Prod., 406, 4S2 ; Econ. Prod. N.-W. Prov., Pt. III. {Dyes 
and Tans), 46 ; Crookes, Hattd-kook, Dyeing, &c., tS2, IS4; Lwtard, Dyes, 
App. V,; Man. Madras Adm., Vol. lI.,App VI., 33 ; Bomb. Adm. Rep., 
1871-72, 373; Gasettccr, Bengal, Hunter, Orissa, II., 27. 

Occurrence. — -Although the discovery of this metal has been reported 
more than once, its occurrence in India is still open to doubt. Cinnabar, 
also, is not known to occur in the country, but, according to Dr. R. San- 
ders, “ is found in Tibet,” by which he probably means that portion of the 
between Eastern Bhutan and the Sangpo river where he travelled. 
The reports of mercury or mercurial ores having been found in India are 
gU'en as follows by Ball : — 

Madras. — In 1858 Brigadier Fitzgerald reported, to the Madras 
Governrnent, the existence of mercury in a bed of laterite at Cannanore. 
Excavations were_ made, but there is no record of the result. Possibly 
there was some mistake in the identification of the substance. 

AfghAnist/n. — A ccording to Captain Hutton, mercury is said to 
occur in Gurmsael (Garmsir) at Pir Kisri, where it is dug out of the 
Sf'W'u and sold as_a medicine at Re to R3 per tola. The cinnabar used 
in Baluchistdn is said to come from Persia, India, and Turkey. Captain 
Drummond mentions that a specimen of cinnabar was brought to him by 
f R* a stated that he had found it close to Sultanpur, near Jella- 

labad, but after an examination of the ground it was concluded that it had 
been dropped there by accident. 

Andamans. — Several reports exist in ancient .and modern literature of 
mercury in the Andaman Islands, but no absolute confirmation of these 
reports exists. Since the British occupation nothing has been discovered 
to justify the belief in the existence of mercury in these localities, though 
enquiries have been made, and the natives from different parts shown 
me metal, when in Port Blair, in the hope that they might recognise it. 
Ball -writes; ‘'The rocks of the Andamans are of early tertiary or late 
cretaceous age ;s'ith intruded volcanic rocks and serpentine. They appa- 
rently have-a dose resemblance to the rocks which in California now yield 
, proportion of the mercurj-of commerce.” One of the reports above 
f ■! 1 A fo, points to the probability of the deposit really existing in the 
Little Andaman. If it does occur, there, and there only, its discovery may 
still be far distant owing to the hostility and barbarity of the inhabitants 
of that island. 

_ _Dye.— Cinnabar, ground and mixed with water, is used in dA-eing, 
giving a fresh pink tint (shingrafi) to cloth. It is said by Liotard to be 
employed more by private persons than by professional dyers, and to cost 
R 140 per cwt. It IS also used as a pigment (vermillion) by artists and 
decorators in all parts of the country. It is said to be manufactured in Cal- 
cutta, by combining mercury with sulphur,and subliming the mass. Ainslie 
states that it was, in his time, an export from Surat to Madras, and a 
recent communication states that it is still manufactured in that place to a 
small extent, and exported through Bombay to China. In Europe ver- 
million, pure sulphide, is similarly employed in painting, decorating, 
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dyeing, and cahco-prinling. The bin-iodide which yields a very rich 
scarlet is also similarly^ used, but is very fugitive. The yellow iodide 
IS also occasionally utilized as a pigment, rarely as a dye. 

Medicine.— The value of mercury in medicine has been long known in 
Arabia, Persia, and India. It is generally agreed that the nations of 
the East were the first to employ the metal, or its salts, in the cure of 
leprosy _ and other cutaneous diseases, but it may be questioned whether 
the natives of India were before or after the Arabs in discovering the 
valuable properties of this powerful drug. According to Fallopius, the 
first physicians in Europe who made use of mercury in venereal cases, lived 
towards^ the end of the fifteenth century, and were induced to try it from 
the writings of Rhayes, Avicenna, and Mesne, who lived and vrote from 
500 to 200 years before. The first mention of mercury in Sanskrit medi- 
cine is rather doubtful. According to certain authors, it is referred to 
in charaka, the oldest Sanskrit work on medicine, under the name of 
rasa, but it appears very doubtful whether this term really did refer to 
mercury. According to U. O. Dutt, it is neither mentioned in Charaka 
nor Snsruta (a work probably almost contemporary with the former), 
nor in the next work on Hindu medicine, the Ashtdnga-hridaya-sanhitd. 
It is, however, certainly mentioned in the Chakrndatta-snngraha, a work 
written previous to the eighth century A.D. In this book the prepara- 
tions of the metal with sulphur and vegetable substances are mentioned, 
but those produced by sublimation and chemical combination with acids, 
salts, &c., appear to have been unknown to the uTiter, From this fact U. O. 
Dutt argues that in all probability mercury was just coming into use at 
the time of the publication of that work. In later works it occupied a 
gradually progressive, more and more important position, till in later days 
it came to be regarded as the most important medicine in the Hindu Phar- 
macopoeia. 

The valuable properties of the numerous modern preparations of the 
metal, found in all European Pharmacopoeia, are too u ell know n to war- 
rant even a passing notice in this place. The officinal preparations in the 
Pharmacopoeia of India are similar to those in the British Pharmacopoeia. 
The methods of preparation, and the virtues ascribed to the compounds of 
the metal in Hindu and Muhammadan medicine, will, accordingly', be alone 
described. As already stated, mercury is, perhaps, the most important 
drug in Hindu medicine. Thus U. 0 . Dutt writes as follows Pdrada 
literally means 'that which protects,’ and mercury is so called because it 
protects mankind from all sorts of diseases. It is said that the physician 
who docs not know how to use this merciful gift of God is an object of ridi- 
cule in society.” Mercury is said by Sanskrit writers “to be bright like 
the mid-day sun externally and of a bluish tinge internally,” and it is 
enjoined that if of a yellowish-white purple or variegated colour, it should 
not be used in medicine. If administered in an impure state, it is said to 
bring on a number of diseases, and is, accordingly, purified before use. 
The methods of purification generally followed by the Ka-virdjas are de- 
scribed as follows by Dutt; — “Mercury is first rubbed with brick-dust 
and garlic, then tied in four folds of cloth and boiled in water over a gentle 
fire for three hours in an apparatus called Bold yanira.^ When cool, it is 
washed in cold water and dried in the sun. Some practitioners use kelel- 
leaves instead of garlic forrubbing with themercurj'. Mercury phtamra by 
sublimation of cinnabar is considered pure and preferred for interna! use. 
Cinnabar is first rubbed uith lemon juice for three hours, and then sublimed 
in the apparatus called Urddhapdiana yantra. The mercury is deposited 
vithin the upper pot of the apparatus in form of a blackish powder. T-his 
is scraped, rubbed with lemon juice and boiled in water, uhen it is fit for 
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use.” The purified metal obtained by one of these processes is employed 
in the preparation of mercurial compounds, of which four are described, 
namely, black, white, yellow, and red, called respectively krishna, sxveta, 
pila, and rakta bhasmas. For an account of the method of preparation 
of these, w-hich are all evidently impure salts of the metal, the reader is 
referred to U. O. Dutt’s exhaustive article on the subject in his Materia 
Medica of the Hindus. 

The four preparations principally prescribed at the present time are the 
black, sulphide, called kajjali; cinnabar; the red preparation called rakta 
bhasma or rasa sindura (evidently an impure sulphide) ; and the rasa kar- 
pura or sweta (perchloride of mercury). Mercury is supposed to be imbu- 
ed with six tastes, and to be capable of removing derangements of all the 
humours, to be the first of alterative tonics, and when combined with other 
appropriate medicines to cure all diseases, acting at the same time as a 
powerful tonic, and improving the vision and complexion. 

It is especiall}' emploj-ed in fever of all descriptions, in affections of 
the lungs, as an alterative in skin diseases, and both externallv and in- 
ternally in leprosy and syphilis. As is usual in Sanskrit medicine, it is 
rarel}' given alone, but enters into a number of complicated prescriptions, 
each of which is supposed to possess some peculiar virtue. For a descrip- 
tion of these the reader is referred to the long and interesting article in 
Dutl’s Hindu Mat. Med. The modern practitioners of Hindp medicine 
arc acquainted with the good results obtainable by irfunction and fumi- 
gation which they occasionally employ. 

Ainslie enters into an exhaustive consideration of the Tamil methods 
of preparing the drug, which appear to have been directly derived from 
the teaching of S.anskrit medicine, and remarks; “ However much we may 
be inclined to smile at some of their strange mixtures, it must be confessed 
that the characterising principles are generally correct, and that every- 
thing considered there is in the present state of knowledge amongst the 
Vytians and Haktms, more to call forth our wonder, than excite our con- 
tempt.” These preparations, administered by the T amil practitioners, were 
supposed to be valuable remedies in contraction of the sinews ?, venereal 
affections, skin diseases, ulcers, chronic and virulent boils and carbuncles, 
scrofulous affections, leprosy, fistulas, itch and In'pocbondriasis, mostly 
diseases for which the drug enjoys a rcput.ation in European medicine. 

By the practitioners of Arabian and Persian medicine also, the actions 
and virtues of mercuiy' have long been appreciated, and, as already stated, 
the writers of these countries supplied the information from which western 
medicine first obtained its knowledge of the drug. 

Industrial Uses. — The uses of mercury in the arts are numerous and 
highly v.a.luablo, as in gilding, in making barometers, thermometers, mercu- 
rial air pumps, for silvering mirrors, &c., but arc too _ well known to require 
any description in this place. In India the metal is employed chiefly in 
making looking-glasses, also, in cert.ain localities, for making .an am.algam 
of gold for gilding metal, and occasionally to aid in the separation of gold 
from its ores by the amalgam process. 
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MERIANDRA, Benth. ; Gen. PL, II., 

Meriandra bengalensis, ; PL Br. Iv.d., IV., 633 ; Labiate. 
Bengal Sage. [2?,.^ 

Syn. — S alvia besc.alfnsis, Roxb.;S. diaxtufka, ; S. aeyssinica, 

Vem. — l . r . K \ TSr = K 4 ft : r - ii - p . U , Hind.; Kafitr - ka - pSita , Dec.; Kafir - li - 
p .' tit . i , snti , Bomd. ; Shtma - knrpurain - din , Tam. 

The above nAines simply signify “leaf of th^c camphor plant,” and one 
their origin to the camphoraceous odour of the herb. 
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References. — Roxb., FI. Ind., Ed. C.B.C,, 49 ; Gamble, Man. Timb., sot} 
Dais. & Gibs., Bomb. FI., Addend., 66; Elliot, FI. Andh., 168 ; Pharm. 
Ind., t 68 ; Ainslie, Mat. Ind., I., 559 ; O'Shaughnessy, Beng. Dispcns., 
4S7 ; Moodeen Sheriff, Snpp. Pharm. Ind., 173; Lisboa, U.Pl, Bomb., 
168. 

Habitat . — A camphoraceous, bitter herb or shrub, native of Abyssinia, 
cultivated in India, especially in Bengal. 

' Medicine. — The leaves differ little in medicinal properties from those 
of the Sage, excepting that they have a strong smell of Camphor. Ainsjie 
writes of this plant : "Sage is but little employed medicinally by the Hin- 
dus; the Mahometans cultivate it in their gardens and use it for the same 
purposes that we do; preparing with the leaves a sort of grateful tea, 
which they prescribe in certain stages of fever, and as a gentle tonic and 
stomachic. The leaves ought to be carefully dried in the shade ; they then 
• have an agreeable fragrant odour, with a warm, bitterish, aromatic and 
grateful taste, and are considered as tonic, carminative, and slightly astrin- 
gent. The infusion alone, or mixed with honey and vinegar, makes an 
excellent gargle in cases of sore-throat.” The leaves are much used in 
native practice, an infusion-being employed like that of sageas a_ gargle for 
sore-throat, and a mouth wash in aphthse. It is also said to diminish or 
arrest the secretion of milk {Pharm. Ind.), 

Food. — The leaves are much used in Bengal as a condiment with 
curries, &c. ^ 

Meriandra strobilifera, Benih. / FI. Br. Ind., IV., 652. 

A small shrub with grey bark, found on dry rocks, especially limestone, 
from Simla to Kumaon at altitudes of 5,000 to 6,000 feet.^ Its vernacular 
names and properties are similar to those of M. bengalensis. 


MESEMBRYANTHEMUM, Linn.; Gen. PL, I., 853. 

A genus of herbs which belongs to the Natural Order Ficoideje, and 
comprises some twelve species, natives of the hot regions of Asia, Africa, 
" Australia, and the West Indies. None of these are natives of this country, 
but attempts have been made to introduce several species, especiallv 
M. crystallinum, Linn., into Northern India, in the districts in which 
reh lands occur. This species, the "Ice plant,” is believed to absorb an 
extraordinary amount of alkaline salts from the soil, and has been culti- 
vated in America to remove excess from land on the sea-coast and in 

salty deserts. . . ,, , j 

The plant is also of economic value, large guantities being collected 
in the Canaries for the sake of the ash, which is exported to Spain for 
the use of glass-makers. Others havebeen recommended as sand binding 
plants, while one, the " Elephant Fodder ” of the Cape of Good Hope, has 
been recommended as likely to prove very useful as a fodder plant in the 
dry plains of North-Western India. 

\MESUA, 2 ii»a./ Gen. PI., I., 1^6, g8/. j- QuxxiFERiE. 
Mesua ferret Linn. ; FI. Br, Ind., I., 277 ,• Wight, Ic., i. ny 119 / 

Syn.— Mi sPECiosA, Chois.; M. pedunculata, Wight; M. coroman- 
deliana cRti Roxburghii, Wight; M. salicina, 
pulchelLa, Planch. & Irian.; M- sclerophvlla, Throaites , Ai. 
Nagana, Gard. i 

Menu—Ndgiesar, naghas. Hind.; IIogesar,n&ghesar,B^no.-, Dagesh- 
noro,nugesviar,\Iv.\'iK‘, Nagheshur,1iz\\sv.; Nahor, ' 

Michi; Nughesar, Pb. ; Nagchampa, thorlachampa. Bomb.; iVa^a- 
champa, nugchtipha. Mar,; hangal, mallay nangal, shiru-nagap-yu, 
nagashdp-pu,TK'i,'i.-, Nang, Tinnevellv; Ndga kesara,nagakaaramu, 
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geja-puskpam, Tkl. ; Naga snmpigi, nagsampige, Kan. j Behctta-cham- 
pagain, velutta-cheyipakam, Malav. ; Kaing-go, Magh.; Ken-gau, gan- 
gatt, Burm.j Na, deya-nd, na-gaha. Sing j Ndgakesara, kesaramu, 
kinjalkaimi, noga-kesaram. Sans. 

References. — Roxb., FI. Ind., Ed. C.B.C., 43J ; Kura, For. FI. Bunn., 
p7; Beddome, FI. Sylv., i.64; Anal. Gen.,xxiii.s Gamble, Man. Timb., 
27 ; Thmaitcs, En. Ccyl. PL, 40J ; Mason, Burma and Its People, 401, 402, 
751 ; Sir W. Elliot, FI. Andh.,sy, go, I2t ; Sir W. Jones, Treat. PI. Ind., 

V. , Tsg, ho. S 7 ! Pharm. Ind., 32; O'Shaughnessy, Beng. Oispens., 23 g ; 

Irvine, Mat. Med. Patna, 74; Medical Topog., t 47 ; Moodeen Sheriff, 
Supp. Pharm. Ind., 174; Mat. Med. S. Ind. {in MSS.), 44; II. C. Dutt, 
Mat. Med Hindus, ttg, 3 io i Sakharam Arjun, Cat. Bomb. Drugs, 24 ; 
K. L. De, Indig. Drugs, Ind., 72 i Murray, PL & Drugs, Sind., 6g ; 
Dymock,Mat. Med. W. Ind., 2nd Ed.,84 ; Dymock, Warden and Hooper, 
Pkarmacog. Ind., VoL,I., 170; Birdmood, Bomb. Prod , 14; Baden-Povsell, 
Pb.Pr.,333! Drury, U. PL Ind., zgi ; Useful PI. Bomb. {VoL XXV., 
Bomb. Gaa.), 13, 214, Cooke, Oils and Oilseeds, $8; Gums and Resins, 

tig ; Darralt, Note on Cotton in Assam, 33 ; Aplin, Rep. on Shan States ; 
Man. Madras Adm., VoL II., 64; Gazetteers t — Bombay, XV., jj,— 
XVIII., 4g I Orissa, II., 68, 160 ; App. II., & IV.; Mysore^ and Coorg, 
Il.,7 ; III., 16; Agri.-Hort. Soc. Ind. : — Journals (Old Series), iiS 120 ; 
{Nev) Series), I., 323; VII., (Pro.), cxciv. ; Indian Forester, IV., 2p2; 

VI. , 12$; VIII., 106, T12, 126, 371, 403 ; IX., 316, 426, $80, 606 ; X., 33, 
S 32 ; XI., igg, 254, 2S8, 3ig, 320; XIV., tig, 33g. 

Habitat. — An evergreen tree, wild in the mountains of Eastern Bengal, 
the Eastern Himilaya, Assam, Burma, South _ India, Ceylon, and the 
Andamans; also cultivated in other parts of India. 

Oleo-resin. — A tenacious and glutinous oleo-resin, with a sharp aro- 
matic odour, exudes round the base of the tender frujt. It has been 
recommended as a substitute for Canada Balsam, but does not appear 
to be utilised by the natives. It may also be obtained, by incision, from 
the BARK or ROOT, and is said, when diluted with oil of turpentine, to 
make a very good wood varnish (Hannay). (See paragraph “ Chemjcal 
Composition. ”) 

Dye.— 5 ^o«s' Encyclopeedia says the flower-buds of this plant are 
used in India for dyeing silk; “they were once introduced into the London 
market under the name of nag-kassar, apparently a corruption of the H in- 
dustani and Bengali name Dr. Dymock, however, informs the 

Editor that this is quite a mistake, and that the flower-buds referred to 
are those of Ochrocarpus longifolius. Darrah states that the I'lOwers of 
Mesua are said to yield a mordant. 

Oil. — In Ceylon a thick, and dark coloured oil is obtained from the 
SEEDS. It is employed both for burning in lamps and as an externa! appli- 
ralion to sores. It is also largely expressed b}' the inhabitants of North 
^nara for use as an embrocation in rheumatism. The authors of the 
t^'^^^t’>‘^cograph{a Indica describe it as follows ; — “ The seeds yield to 
cent, of fixed oi}, the kernels alone gave 72’g per cent. The 
oil thus retained had a deep yellow colour, formed orange-coloured mix- 
tures with sulphuric and nitric acid, was partially soluble in alcohol, 
and had a specific gravity of o-gyz at J7°C., a temperature at which it 
began to_ set, on account of the crystallization of the more solid fats. The 
hard pencarp contained a considerable amount of tannin It is sometimes 
o tcred for sale and costs R4. per maund in Kanara.” In the Proceedings 
ft • Wrfy- of India, IX., cxciv. (New Series), 

seeds are so oleaginous that they are used in certain 
natives instead of a lamp, for when merelv shelled and dried 

j bum with a bnght flame. Ah altar is also prepared from the flowers 

“ Chemical Composition ”). 

. cuicuie. The dried flowers are much used by Hindu physicians 
» iragrant adjunct to decoctions and oils. They are regarded as 
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astringent and stomachic, and useful in thirst, irritability of the stomach, ex- 
cessive perspiration, &c. A paste of the flowers, with the addition of butter 
and sugar, is recommended by most of the late Hindu writers as an appli- 
cation to bleeding piles and burning feet (£ 7 . C. Dutt), In many localities 
th^ are used for cough, especially when attended with much expectoration, 
O’Shaughnessy states that the flowers and leaves are employed in Bengal 
as remedies for snake-bite. The bark is mildly astringent and feebly 
aiomatic, but according to Dymock is not bitter as stated in the Phar- 
macopoeia. Rheede states that it is given as a sudorific combined with 
ginger. The oil of the seeds is used as an embrocation in cases of 
rheumatism, as a healing application to sores, and as a local remedy for 
itch and other skin diseases, 

Chemical Composition. — The authors of the Pharvtacographia In~ 
dica write : “ The chief principle of Mesua ferrea appears (o be an 
oleo-resin, which abounds in all parts of the tree, and is obtained pure from 
the young fruits. The fresh tears sink in water, melt between 50° and 60° 
C., and partially dissolve in rectified spirit, amylic alcohol, and ether, but 
wholly in benzol. Boiled with solutions of soda or ammonia, the resin forms 
a clear mixture, precipitable by acids, in a white curdy condition. The 
solution in spirit has an acid reaction, and is dextro-rotatory when exa- 
mined by polarised light ; the solution gives a precipitate \yith alcoholic 
plumbic acetate, soluble when heated. From the part'al solubility there are 
probably two resins present Submitted to distillation, o 6 per cent, of a 
fragrant essential oil was obtained : this was of a pale yellow colour, and 
possessed in a high degree the odour of the flowers, and resembled that 
of the exudation of the Chio Turpentine.” 

Special Opinions.— § “A fixed oil, expressed from the dried kernel 
of the seeds, is used in the Dinajpore and Rungpore Districts of North 
Bengal for the treatment of unhealthy ulcers and skin diseases attended 
with a purulent discharge, as in rupia. _ It is not so useful in itch ” (C. T. 
Peters, M.B., Zandra, South Afghanistan). “The e.xpressed oil of the 
seeds is used as an embrocation in rheumatism, and a decoction of the bark 
and roots is used as a bitter tonic in convalescence after exhausting dis- 
eases” fSzirgeon-Major D. R- Thomson, M.D., C.I.E., Madras). 

Food. — The tree flowers in April and May, and produces in June 
and July a reddish and wrinkled fruit, like a chesnut in size, shape, and 
taste, which is eaten by the|Natives. 

Structure of the Wood. — Heartwood dark red, extremely hard, some- 
times prettily veined ; weight from 62 to 761b per cubic foot.- It is highly 
prized for po^ts in buildings, bridges, gunstocks, and tool handles, but 
would be ratich more utilised than it is were it not for its great hardness, 
weight, and tne difficulty of working it. Captain Hannay states that the 
heartwood when properly seasoned is perfectly proof against the attacks 
of white-ants, find that it is susceptible of a beautiful polish from simple 
hand-rubbing.) It has been found to answer for sleepers equally well with 
pynkado, but the cost of cutting the hard wood, its weight, and the cost of 
freight from the Tenasserim forests to Calcutta, prevent its being much 
used, since the total cost is scarcely covered by the price of the sleeper 
(Gamble). ' 

Domestic, &c. — This beautiful tree with its large white flowers is 
much cultivated inear houses and in avenues, as it affords an excellent 
shade. The flowers are much admired, both for their beauty and fra- 
grance, and w'ith' bunches of the delicately coloured young leaves are 
used in Assam as hair decorations. The flowers are also worn by the 
Assam frontier people of both sexes stuck through the ear lobes (Han- 
nay). When dried jthey are mixed with other aromatics, such as white san- 
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dal wood, and used for perfuming’ ointment {Drury), According to Sir W. 
Jones one of the five arrows of Katnadeva, the Indian cupid, is tipped 
with the wood of Mesua. [Vol. HI., 506. 

Methonica superba, Hern., see Gloriosa superba, Linn. ; LiLiACEa:, 

[METROXYLON, Rotth. ; Gen. PL, HI, pjj. 

A genus of the Natural Order Palm.® which comprises six species 
natives of the Malay Archipelago, New Guinea, and Fiji. From the pith 
of one of these, M. Sagu, Roltb. (a native of the Moluccas, Sumatra, and 
Borneo), part of the granulated sago of commerce is prepared. 

Mezenkuri, see Silk, Vol. VI., Pt. II. [ ljeacje, VoI. III., 24. 

Mezereum or Mezereon, see Daphne Mezereum, Linn. ; Thyme- 
MICA, Pall in Man, Geology of India., III., 

The group of minerals known collectively under this name have several 
characteristics in common, which vary with the combining ratios of the 
bases and the silicon of which they are composed/ The light-coloured 
micas generally belong to the kind known as muscovite, and the black to 
boitite i other varieties are lepidoHte and Icpidomelane, Of these the only 
one having any extensive economic importance is muscovite {Ball). In 
India, however, the other forms are employed in medicine and will there- 
fore bo shortly noticed. 

Mica, Mallet in Man. Geology of India, IF., p6-pS. 

TAC^fcommoncthoagh erroneous commercial name) j Mica, io-.,- G limmer, 

Vera.— Hind.; Appracavt, Tam.; Appracam, Tel.; Kohahi. 
itfa, sIns!'; rS PcM rmczs^vajrdlhrn, MshnMhra, shed- 

^^freazes.— Mason, Burma and Its People, SSS, 734 i Ainslie, Mai. Ind., 
42^-423 j Irvine, Med, Patna, S} U, C.Dntt Mai Med 
76 : Badai-PoTL'cll. Ph. Pr.. ji'* . j4'7 , TIP— 2- ^ T- ,• »-,■»» 


did, 76, BadcdpiivdiXpm.^ ’^lUr^; WaZnfutnPZd^^^ 

ras Achii,, i ol.JJ ^ 0 , 77 ; Settlement Rept. : — Central Provinree 

if-’ Shlhluf^^ K, 360; Panjab,' Gitriedoii 
7’j I3-, Tropical Af;rtcuUunst, iSSg, Sol ■ Balfour Cvelob 

Ind., IJ., g4t- Vre, Diet, ifdus. Arts, & ManTlU-,sl 
Occurrence.—Although Mica is one of the most widely distributed 
minerals m India, its occurrence m plates of sufficient size to be of 
commercial value is limited to a few tracts. Plates of useful size are 
generally found in veins of coarsely crystalline granite. Thus at Kolur in 
the Vizagapatam district of Madras, mica of sufficient size to be Irorffi 

collecting IS obtainable; but as It sells at 24!b to the rupee, it cannot be of 

v;ery good quality. The principal source of supply is from the Hazd- 
nbds^i district of Bengal, where it is mined at Dhamvi, Ouadnimma 
Dhub, and Jamatra. In the adjoining districts of Gya and 'hlonehAT at 
obtained in plates 9 inches square. In the northern 
Hazanbdgh district, plates of muscovite up to a foot or more in 
diameter may be obtained ; indeed h/Iaflet states that he has seen olaies 
measuring 20x17 inches and 22x15, and that he was informed that 
miners had sometimes obtained considerably larger ones. The unaltprprl 
mica m this dustrict has a smoke-brown or reddish-brown roln.ir 
pbates of moder.ale thickness, and is higWy ?ransparem~tS ruW '"t 

mca ” « are scmictiSos mel ivilh," ate a ciHaSoTn&'Sl 
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grey and violet-grey Icpidolite.” Plates of muscovite nearly a foot 
in_ length arc found in some of the granite veins of Mysore and furnish 
mica for painting on. In some parts of the Western Ghats and on the 
table lands to the east, mica is found in plates large enough for windows 
and lanterns. Mr. Brough Smyth mentions “large plates” as occurring 
in some of the quartz veins of the metamorphic rocks of the Wynaad. 
Irvine slates that in parts of Rdjputdna “very large plates of talc” 
(mica) “ can be extracted,” and Mallet describes plates of fair size from the 
Chaltarbhaj hills north-east of Tonk and from Jaipur which are, however, 
inferior in quality to fair Hdzaribagh mica. Large crystals are found in 
the granite veins at Wangtu bridge on the Sutlej, and Baden Powell 
records “a fine specimen in large plates from Gurgdon” as having been 
exhibited at the Lahore Exhibition of 1864 {Ball, Mallet, ©’c.). 

Dye. — ^The powdered mineral is occasionally employed in calico-print- 
ing, and frequently by washermen to give a sparkle to cloth, to which 
the particles adhere. 

Medicine. — U. C. Dutt informs us that four varieties of talc (mica) are 
described by Sanskrit writers, namely, white, ted, yellow, and black. Of 
these,_the white is used for making lanterns and the black employed 
medicinally. Before use it is purified by being heated and washed in milk ; 
the plates are then separated and soaked in the juice of Amarantus poly- 
gamus, Linn, [tandnlta), and kdnjika for eight days. It is then reduced 
to powder by being rubbed with paddy within a thick piece of cloth j the 
powder passes through the interstices of the fabric and is collected for use. 
In this form it is called dhdnydhhraka. It is further prepared for medicinal 
use by being mixed with cow’s urine and exposed to a high degree of heat 
within a closed crucible for a hundred times. The process is said to be 
sometimes repealed one thousand times. When this is the case, the prepa- 
lation is called sahasia putita ahhra and is sold for as much as R8 per 
tola. Mica thus prepared is a powder of a brick-dust colour, and saline, 
earthy taste. It is considered tonic and aphrodisiac, and is used in com- 
bination with iron in anaemia, jaundice, chronic diarrhoea and dysentery, 
chronic fever, enlarged spleen, urinary diseases, impotence, &c. Its efficacy 
is said to be increased by combination with iron. Dose: — grains six to 
twelve {Mat. Med. of Hindus). 

The only materials of therapeutic value present to any extent in this 
preparation must be a little iron and potash, with a mass of inert alu- 
mina and silica. As usual in Sanskrit medicine, the drug is raiely 
administered alone, but enters into the composition of many complicated 
preparations, the other ingredients of which probably are alone of value. 
For a description of these the reader is referred to U, O. Dutt’s Materia 
Mcdica of the Hindus. Ainslie states that the “ Vytians” consider mica 
to have virtues in pulmonic affections, and a dark sort to be of value in 
“flux cases.” He further mentions that the Chinese imagine it to have 
the power of prolonging life. 

Domestic, &c. — The uses of mica all depend on its transparency, elas- 
ticity, the thinness of its folia:, and the ease with which it can be cut; 
while for^pecial pui poses its property of withstanding great heat renders 
it invaluahle. It may be substituted for glass in lantei ns, doors of furnaces, 
windows, ak a glazing material for pictures, for the backing of mirrors, 
&c. In Indlja, it is very largely employed for ornamenting temples, pala- 
ces, and many of the banners, robes, &c., employed in ceremonies. It is 
also used in v>ery fine fragments, or as powder for ornamenting pottery 
and ordinary ctothes, and isafavoiuite substance with native artists for 
painting on. '' 
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MICHELIA, Lrnn.j Gen. PL, L, ig. 

A genus of lofty trees, which comprises about twelve species, natives of the 
temperate and tropical mountains of India. 

Michelia Cathcartii, Hooh. f. & Tk.; FI. Br. Ind., /., 42 • H.f. 

[///., Him. PL, i. 7/ MagnoliacejE. 

Vera . — Kala champ, Nepal j Atokdung, LepCHA. 

References.— GamWe, Van. TYmi., 6 ; Ind. Forester,!., 94 ; VIII., 405. 
Habitat. — A large tree which is found in the temperate forests of the 
Sikkim Himalaya, at altitudes of S.ooo toD,ooo feet. 

Structure of the Wood.— Sapwood large, white; heartwood dark olive 
brown, moderately hard, weight 4illj. It is used for planking, and would 
do well for tea-boxes (Gamble). 

^ [Aj./.d. 

M. Champaca, Linn. ; FI. Br. Ind., /., 42 ; Wight, III., 13, 14, 

Syn.— Michelia rufinervis, DC. ; M. Doldsopa, Ham. ; M. auran- 
TIACA, IVall. ; M. Rheedii, JViffht. 

Vera. — Champa, champac, c/iom^aca, H ind.; Champa, champaka, Beng. ; 
Kanchanamn, chdmpd, Uriya; Tita-sappa, Assam; Oulia champ, 
Nepal; N.-W. P. ; Chamuti, champa, chnmba, Uvai^chama- 

hhri ', chamoti, Pu. ; Champa, ckdpha, Bomb. ; Pivald-chdphd, soitachd- 
pha, kitd chdmpa. Mar. ; Rde champo, champo, pHo-champo, Guz. ; 
Champa, Dec.; Shampang, shentbugha, shimhu, sempangam, Tam.; 
Shampangi-pxivvu, champakamu, chdmpiyamtt, kanchanamn, gandha- 
phali, hdmangamu, Tel. ; Sampage-huvmi, stimpaghy, kola sampige, 
sampige, Kan. ; Bongas jampacca, champakam, Malay. ;Saga, Burm.j 
C hampakamu, chdmpiyamu,' kanchanamn, sappu, gand 'hap' halt, 
hdmdngamii, hdiitapushpakamu. Sing.; Champaka, Sans. 
References.— /?o.r 4 ,, FI. Ind., Ed. C.B.C., 4S3; Voigt, Hort. Sub. Cal., 
12 ; Brandis, For. FI., 3 ; Kura, For. FI. Burnt., /., 25 ; Gamble, Man- 
Tinib,, 6 ; Steroart, Pb. PI,, 5 ; Mason, Burma and Its People, 403, J40 ; 
Sir W. Elliot, FI, Andh., 33, 57, <5^, dp. Si, 166 ; Sir W. James, Treat. 
PI. Ind., V., 12S ; Rhecde, Hort. Mai., I. i., /p ; Rumphius, Amb., II., 
/pp, 202, it., 67, 68 ; Pharm. Ind., 6 ; O'Shaughnessy, Bang. DisPens., 
163; Taylor, Topog, of Dacca, 5d ; Moodeen Sheriff, Sapp Pharm. 
Ind, iT 4; Mat. Med, S. Ind. (in MSS,), 8; V. C, Dufi, Mat, Med, 
Hindus, 294; Sakharam Arjun, Cat. Bomb. Drugs, 5, 204; K. L. De, 
Indig. Drugs Ind., 73 ; Dymoch, Mat. Med. W. Ind., 2nd Ed., 23 ,• 
Dymock, Warden and Hooper, Pharmacog. Ind., Vol. /., 42 ; Cat. 
Baroda Darbar, Col. Ind. Exhib,, No, 128; Baden^Poreell, Pb, Pr., 
326, 585 ; Drury, U. PI. Ind., 292; Atkinson, Him. Dht. (Vol. X., 
N.-W.P. Gaa.), 304; Useftd PI, Bomb. (Vol. XXV., Bomb. Gas.), 2, 289, 


Dinajpur, 134; Darrah, Note on Assam, 3i ; Man. Madras Adm., Vol. 
II., 144; Gazetteers Orissa, II., 159, i79; Bombay, V., 23, 285; VII., 
40; X., 40; XIII., 24; XV., 73; XVIII., 45; N.-W. P., I., 78; IV., 
Ixvii; Mysore and Coorg, /., 48, 57; II., 7 ; Agri.-Hort. Soc., Ind. . — 
Trans., II., 167 ; V., 119; VII., 4^ ; Journals (Old Series), IV., 123, 
124, 199 ; /A'., 399, (Sel.) s3 ; XIII,, 345 ; Indian Forester, /., 88; HI., 
1S9, 200; IV., 47, lOT, 229; VIII , J27 ; XII., (App.) 27 ; Spans' Encycl., 
1422, 1694 ; Balfour, Cyclop. Ind., II., 942 ; Smith, Ec. Die., 105. 

Habitat. — A large evergreen tree,, with yellow sweetly-scented flowers, 
Cultivated throughout India from the Ravi southwards, and up to 5,400 
feet in the North-West Himdlaya. Wild in Nepdl, Bengal, Assam 
(ascending to 3,000 feet), Burma, in the Nilghiris, and the forests of the 
Western Ghdts as far as Kanara. 

Dye. — The flowers when boiled yield a 5-elIow dye which is sometimes 
. used as a base for other colours. They communicate an agreeable per- 
fume to the fabric. 
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SEEDS aie said to yield a fatty oil, but it appears doubt- 
ful if this be really the case. The flowers yield a volatile oil, and the 
leaves when distilled produce a sweetly-scented water. The otto some- 
wdiat resembles Ilaug {Conf. with Vol. II,, 93), for which it is used as an 
adulterant. Rumphius describes an oil scented hy the flowers, as used 
to anoint the body and hair. 

Medicine, — The flowers and fruit are considered bitter and cool 
remedies, and are used in dyspepsia, nausea, and fever. The leaves, 
anointed \v\th gJn, and spiinkled over with powder of cumin seeds, are said 
in the Baroda Durbar Catalogii^, Col. dnd. Exhib., to bo put round the head 
in cases of puerperal mania, delirium, and maniacal excitement. Taylor 
sttkic,s(Topograpliy of Dacca)\.h 3 .i the flowers mixed with sesamum oil form 
an external application which is often prescribed in vertigo. The flowers 
beaten up with oil are also applied to foetid discharges from the nostrils. 
According to Rumphius, the flow'ers are useful as a diuretic in renal diseases 
and in gonorrhoea. Rheed estates that the dried root and root-bark, 
mixed with curdled milk, is useful as an application to abscesses, clearing 
aiyay or maturing the inflammation, and that, prepared as an infusion, 
it is a valuable emmenogogue. He also states that the perfumed oil pre- 
pared from the flowers is a useful application in cephalalgia, ophthalmia, 
and gout, and that the oil of the seeds is rubbed over the abdomen to 
relieve flatulence. Rumphius mentions that the young leaves, contused 
and macerated in w’ater, when instilled into the eyes are believed to clear 
the vision. In Dacca the juice of the leaves is given with honey in cases 
of colic {Taylor). 

In more modern times the bark has attracted notice. It is describ- 
ed in the non-offlcinal list of the Pharmacopccia of India as having 
febrifuge properties, and Dr. Kani Lall De states that it is an excellent 
substitute for guaiacum. It is, however, little used by the Natives and is 
not as a rule to be met w'ith in the drug shops. In the Gazetteer of 
Orissa, the bark is described as stimulant, expectorant, and astringent, the 
seeds and fruit are said to be useful for healing cracks in the feet, and 
the root is described as purgative. Moodeen Sheriff, in his forthcoming 
Materia Medica of Southern India, mentions the flowers as a very efficient 
stimulant, antispasmodic, tonic, stomachic and carminative, and describes 
an infusion, decoction, and tincture, particularly recommending the last. 

Special Opinions. — § "Juice of fresh leaves is said to act as a 
vermifuge” {Surgeon-Major B. Gupta, M.B., Pooree). “ The bark is valu- 
able as a tonic and febrifuge, — vide Indian Medical Gazette for February 
1875, page 38, for further particulars” {Civil Surgeon B. Evers, M.D., 
Wardhd). "Said to have diuretic properties” {J. Parim-, M.D., 
Depzity Saziitary Commissioner, Poona), “Expressed juice of the 
leaves is used as febrifuge tonic, but it is inferior to other bitter tonics ” 
{Civil Surgeon S. M. Shircore, Moorshidabad). " An ojl prepared by 
macerating the fresh flowers in sweet oil is a useful application in sub- 
acute rheumatism ” {Civil Surgeon f, Anderson, M B., Bijnor, Norths 
TVestern Provinces). “The fresh flow'er-buds are largely imported 
by Vest into Simla, packed between pieces of banana stem^’ {Sur- 
geoiu^Major f. E. T. Aitchison, Simla). "I have lately found that 
the flowers of Michelia Champaca are not only the best, cheapest, and 
most (Convenient part of that plant, but also one of the cheapest, com- 
monest, and most useful drugs in this country. Before adopting this drug 
in my practice, I made some trials of it on some healthy persons, includ- 
ing myaelf, and found its physiological actions to resemble those of Spirit 
Arom., Tmct. Card. Co., Tinct, Cascarillm and a few other 
such dru^s. They may be used in infusion or tincture, prepared in the 
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ordinary way, the proportion of the flowers, in coarse powder, being two 
ounces and a half to one pint of boiling water in the former, and to 
the same quantity of rectified spirit in' the latter. The tincture of the 
flowers is much more efficient than their decoction, and to ensure the 
best effects of the former in severe or special cases, it should be used 
repeatedly in the same way as other stimulants are under similar cir- 
cumstances. The dose of the infusion is from 2 to 3 02s. and of the 
tincture from i to 2 drachms, three or four times in the 24. hours. The 
bark of the plant is antiperiodic and is used in decoction, prepared by 
boiling it in two pints of water, till the liquid is reduced to 1 pint. The 
dose of the decoction is from 1-3 to 3 ozs. Although M. Champaca is met 
with in many places of Southern India, it is very scarce in some localities. 
Madras is an example of the latter, and there are not more than two or 
three plants in the whole of this city. The drj’ flowers, however, are com- 
mon and abundant in the bazdr” {Honorary Surgeon Moodeen Sheriff, 
Khan Bahadur, G.M.M.C., Triplicane, Madras). 

Food.' — The little straw-coloured truit, which is said to be eaten, 
ripens in the cold season. According to Captain Hannay, the bark is eaten 
with pan by the natives of Assam. 

Structure of the Wood. — Soft, seasons, and polishes well j sapwood 
white,, heartwood light olive brown ; growth moderate 5 weight from 37 to 
42lb per pubic foot. It is very durable,— for example, a specimen cut by 
Griffith in 1836 is still in Calcutta and is as sound as if fresh cut. It is 
used for furniture, house-building, carriage work, and native drums. In 
Northern Bengal it is considered valuable for planking, door panels, and 
furniture; and in Assam for buildings and canoes {Brandis ; Gamble). 
Stewart states^ that in the Panjdb it is one of the padshdht trees, i.e., 
reserved for Rajas, and Baden Powell adds that the tree is seldom used 
notwithstanding its fine timber, because it is considered sacred. 

Domestic and Sacred. — The munga silkworms, according to Captain 
Jenkins, are sometimes fed on this tree in Assam. He,‘honever, pro- 
bably alludes not to the munga, but to someother closely allied silkworm, 
as yet not determined, since the champa-pattca-vnmg silk has properties 
that would separate it from the ordinary munga. The strongly scented 
yellow BLOWERS are worn in the turban by males and in the hair by 
females throughout the Panjdb and other parts of the country. Rum- 
phius states that the natives of Malay, java, and Macassar use the I 
flwers similarly, place them amongst their clothes for the sake of their 
perfume, and employ them largely for decorating their nuptial beds. The 
flowers also form a frequent offering at Hindu shrines, and the tree is | 
often planted in the vicinity of temples. 

Michelia excelsa, Zi&OTc ; FI Hr. Ind.,1.,43; Wight, III, I., 14. 

AVhite Magnolia. 

Syn. — Magnolia cxcELst, Wall. 

Vern. — Bara champ, safed champ, Nbpaj.; Sigugrip, pendre, Lepcha ; 

Golt, Bhutia. 

References. — Griff., Ic., IV., 655; Gamble, Man. Timb., 6j Indian 
Forester, /., p^j VI II., 405 ; XI., 3 15, 355- 

Habitat. — A lofty, deciduous tree, found in the Temperate Himalaya 
from Nepdl to Bhutan, at elevations of 5,000 to 8,000 feet, and on the 
Khasia Hills. 

Structure of the Wood. — Soft; sapwood small, white; heartwood olive- 
brown, glossy, yellow when fresh cut ; growth rather slow ; weight 33 to 
34fl) per cubic fool. It is very durable and is used for building, chiefly 
for planking, door and window frames,’ and for furniture. It is the princi- 
pal wood employed for these purposes in the Darjiling Hills {Gamble), 
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Michelia nilagirica, Zenk. ; FI. Br. Ltd., ; Wight, Ic., i. 

Van a Wightii,— M. ovalifolia, Wight. 

Van /3 Walkeri,— M. Walkeri and M. glaoca, Wight. 

Vern. — PHa champa. Hind.; Shempangan, senipaguin,shemhiigha,TiKU.': 
Wahappti, sapti. Sing. 

References. — Beddome, FI. Sylv., t. 62 ; Dymock, Warden, and Hooper, 
Pharmacog. Ind., I., 43-, Drury, U. PI,, 2^12; Balfour, Cyclop., ^ 11 ., 
942-, Gazetteer, Mysore and Coorg, J., 57; Ind. Forester, 11 , 22- X., 35, 
S52; Madras Man. Adm., II., no. 

Habitat. — A tall tree, or shrub at high elevations, found in the higher 
forests of the Western Gh5ts and Ceylon at altitudes of 5 , 000 to 6,000 feet. 

Oil.— I’he reputed oil of this tree {Pharm. Jour., Oct 22, 1887,334) 
was in reality distilled from the bark of Cinnamomum Wightii IPharm- 
cog. Ind.f 

Medicine. — Attention has recently been drawn to the febrifuge properties 
of the bark. It is said to have been made into decoctions and infusions 
and used as a febrifuge, but there is no evidence of this property being 
known to the Natives of India. An examination of the bark made in 
Europe 3 ’ielded the following results : — “ The powdered bark gave io ’6 per 
cent of moisture, and left g'y per cent. ash. It contained a volatile and a 
fixed oil, acrid resins, tannin giving a greenish black colour with ferric 
salts, sugar, a bitter principle, mucilage, starch, calcium oxalate, &c. 
Search was made for alkaloids and mannite but with negative results. A 
decoction did not give the usual blue colour with iodine until a consider- 
able quantity of the reagent had been added, a reaction peculiar to cin- 
namon and cassia barks {Fharm, Ind.). 

Structure of the Wood. — “Strong, close, and fine-grained, but very hy- 
grometrical; it is used for building purposes, beams, and rafters” 
{Beddome), 
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M. oblonga, Watt. ,* Ft. Br. Ltd., L, 43, 

Syn. — M. lactfa. Wall. 

Vern. — Sappa, phnlsappa, Ass. 

Reference. — Gamble, Man. Timh., 7 . 

Habitat. — A tree of the Khasia Hills and Assam. 

*■ Structure of the Wood. — Sapwood white, heartwood dark grey, soft; 
eight 4 oIb per cubic foot. It is used in Assam for canoes and rough 
mimilure {Gamble). _ 

\ MICROMERIA, Bcnth.; Gen. PI, II., 1188, 

A ^nus of herbs or undershrubs, which belongs to the Natural Order 
Labiat.®. and comprises about sixty species, of which three are natives of 
India. Of these M. biflora, A. {FI. Br. Ind., IV., 650 ), is described 
bj' Stewart having a weak odour of thyme ; while M. capitellata, Benth , 
{FI Br hid IV., 6 .^ 9 ), a small plant inhabiting the Nilghiris and the West- 
ern Ghal^, Pa>-isnath, and the'Western Himalaya, has the aromatic and 
carminative peciperties of Mentha piperita. 

Mildew, see Fut^j Fungoid Pests, Vol. III., 455 . 


Lesch.; Gen. PL, I. s8, g.tS. 

lion lo which comprises seven 

IJooh f P' T jicribed below, it maj be remarked that M. Roxburghiana, 

M. Lepcha; TnsU. Svlhet), M. sderoeaxpa, Kurz; .and 

«ood. eiBor; ^ (j-ggs ,„•(), 1,3,^, rather heavy 
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Miliusa veiutinaj H. f. isf 7 . ; FI. Br. Ind., I., S’; ; Anonaces;. 

Syn. UVARIA VELUTINA, ; U. VILLOSA, Roxb.-, GUATTCRIA VELU- 

TINA, A. DC. 

Vem. — Dom-sdl,gidar-rukh, kati, kiltto. i Lakhari.KoL. ; Ome, Santalj 
Bari hiri, Irajrauta, ihnrrci, OUDH ; Gidar-rukh, g-anya, goii sal,dom- 
sdl, N.-W. P.j Rdri, C. P.j Peddachilka dtidi'iga, nalladadvgd, Tel.; 
Thabutgyi, Burm. 

Jicieieaces.—Roxb., PI. Jtid., Pd. C.B.C., 456; BrandU, For. FI., 6; 
Knrz, For. FI. Bunn., /., 4j ; Bcddomc, FI. Syllit., 3 y ; Gamble, Man. 
Timb., p ; Elliot, FI. Andh., 124 ; Campbell, Ec. Prod., Chutia Nagpur, 
No. 9235 ; Gacettcers -. — N.-W. P., IF., Ixvii ; Burma,}., 127 ; InA. 
Forester, III., 200 ; 1 X„ 437 ; X., 325. _ 

Habitat. — A large deciduous tree, met with in Garhwal, Behar, Mahva, 
Orissa, Malabar, and Pegu. 

Food. — Flowers in March and April, produces berries in June and 
July. They are very much like black cherries, and according to Campbell 
are used as food in Chutia Nagpur. 

Structure of the Wood. — Heart and sap-wood not distinct, sulphur- 
yellow when fresh, light brown when old ; moderately hard ; weight from 40 
to 5olb per cubic foot. It is easily worked and durable, but liable to 
warp, and is used for small beams, cart-poles, yokes, agricultural imple- 
ments, spear-shafts and bars {Brandis). 

Milk Plants, see Calatropis, Vol. 11 ., 33; also Euphorbia, Vol. Ill , 294 ; 
and the members of the Asclfpiade^e. Apocynacf.®, Euphorbiace;e, 
and Urticac.ea; generally. For further information, see India-rubber, 
Vol, IV., 337-382. 

MILLETS. 

In those localities of India, in which rice is not cultivated as the staple 
food, the millets are exceedingly Important. This is markedly the case in 
wheat-producing districts, a fact which shows conclusively that the bulk of 
Indian wheat is grown essentially for foreign trade. With the exception of 
Burma, rice may almost be said to be grown forborne consumption ; but 
where it cannot be cultivated, the millets .invariably take its place, as the 
staple food-crop of the mass of the people. The total area of land under 
millets in i888-8g has been estimated 3535,154,468 acres, of which Bombay 
had 15 million, Madras million, the North-West Provinces million, 
the Panjab nearly 5 million, and Berdr a little over 2 million acres. In 
Bengal millets are scarcely cultivated, excepting to a small extent by the 
hill tribes. The exports of millets to foreign countries during the past two 
years were in quantity and value as follows ; — 

Cwt. R 

tSS7-SS 640,705 18,47,620 

iSSS-Sg 611,960 19,84,220 

The following are the more important millets arranged alphabetically, 
for further information regarding which the reader is referred to the article 
on each in its respective position in this work. 

Eleusine Coracana, Garin.; Gramine.!:. Rag! or Marua Millet- 

procumbent grass, most probably a native of India, and widelv 
cultivated during the rainy season, but chiefly in South and West India. 
It has been grown in Eg>pt during modern times, is mentioned by Sanskrit 
authors under the name of Rdjika, but apparently was not known to the 
Arabs, Greeks, or Romans. This is looked upon as the staple grain of 
Mysore. A fermented liquor is made from it, .also a kind of beer. Ragi 
in iSSgsold in Madr.as at from 28‘42 to 31*3650025 per rupee. 
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List of important Millets. 


Panicum frumentaceum, Roxb. : Shamula or Sawan, 

This is the most rapid growing of all the millets, affording, through its 
early ripening, a cheap grain which comes into market before the main 
autumn food -crop is harvested. It is subject to the danger of destruction 
through excessive rain and blight. The grain is wholesome and nourishing, 
and is a favourite food with the poorer class. 

P. miliaceum, Linn.; CnENAorTHE Common Millet. 

This is viewed as a native of Egypt and of Arabia, and was 
evidently introduced af a very early date into India. In Europe, Egypt, 
and Asia its cultivation is pre-historic. In point of value as a food-stutf, it 
is supposed to be inferior to Setaria italica, Beaieu,, and fetches accord- 
ingly a much lower price. It also grows very much more slowly than 
that species, but has one advantage of great importance to the poorer hill 
tribes, vis., it may be successfully cultivated on indifferent soils up to an 
altitude of 10,000 feet. The straw is of no use as a fodder, and is accord- 
ingly thrown away. 

Paspalum scrobiculatum, Ltuw.j Koda or Khodon Millet. 

A native of India luxuriating in light, dry, loose soils, cultivated in the 
rainy season. It is far more extensively grown than any of the other 
minor millets, owing to the readiness with which it may be cultivated. It 
is a common and cheap grain, and an important article of food with the 
poorer classes, particularly those who inhabit the mountains and the more 
barren parts of the country; but it is considered unwholesome, as it tends 
to produce diarrhcea. It is said to have an intoxicating effect. The straw 
is given as fodder to cattle. 

Pennisetum typhoideum, Rich.; The Spiked Millet or Bajra. 

A native of tropical Asia, Nubia, and Egypt. Cultivated to a large 
extent in Northern and Southern India, especially on the Coromandel 
Coast and in the North-West Provinces during the rainy season. The 
grain is used chiefly by the lower classes of natives, and is eaten in the 
cold season. It is considered heating, but more nutritious than rice. Baj- 
ra in 1889 sold in the North-West Provinces at from 1573 to 19.7 seers 
per rupee. The fodder is much used, 

Setaria italica, Beauv.; German or Italian Millet, the Kangni or 
THE North-West Provinces. 

This is supposed to be a native of China, Japan, and the Indian Archi- 
pelago. It is, however, extensively cultivated in India, both on the plains 
and on the hills ascending to 6,000 feet above the level of the sea. Two 
crops may be taken off the same field a year, but this millet is chiefly 
grown as a subsidiary crop; there are two varieties. The grain is much 
approved as an article of food. The flour is made into pastry and is 
valued as a food for invalids. The Brahmins specially esteem it. The 
grain is in demand as a food for cage-birds. The straw is not much 
valued. 

Sorghum vulgare, Pers.; The Great Millet or Guinea Corn; Juar 

CHOLUM, 

This is perhaps the most important of the millets, and with bc/ra is 
regularly exported. According to some authors, this plant is indigenous 
to India and China, It is cultivated in* Lower Egypt at the present day 
utider the name dourra, and an analogous form is wild in equatorial 
Africa. DeOandoIIe inclines to the view that it is more probably a natiie 
of Africa than of Asia. 

Juar m 1889 sold in the Punjab at 23-46 to 29-65 seers per rupee. 
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Millettia; The Indian Cork Tree. {J. Murray^ MILLSTONES. 


MILLETTIA, JV. af A.y Gen. PL, I., 4^8. - 

A genus of trees or large climbing shrubs which belongs to the Natural 
Order LEGUMiNOS.ffijand comprises some forty to fifty species, which are dis- 
persed through the tropics of the Old World. Of these, about 24 are natives 
of India. Few are of much economic value, M. pendula, (Fl.Br. 

hid., II., 105) — Thiu-win, BoRM. — found in the savannah, and dry lower hill 
forests of Burma up to 2,000 feet, has a very hard heavy wood, beautifully 
streaked and of a dark colour. It is used for cross pieces of harrows, but is 
worthy of attention owingto its beautiful grain and colour. M. atropurpurea, 
Benth. {FI. Br, hid., II., loS) — Danyinnie, Burm. — and M. leiogyna, 
Kurs {FI. Br. Ind., II., log), natives of the forests of Martaban, Tenasse- 
rim, Malacca, and Penang, are said by Kurs to yield red resins, of which 
no economic information is available. M. auricnlata, Baher {H. Br. Ind., 
II., 108) — Behel, Santali j Hil, Kol.j Gurar, KhARWar j Mandh, Oudh ; 
Gonjha,gauj, Komaon j Gtcrur, Gondi ; Murari, Kurko ; Gonjo, Nepal ; 
Brt'irih, Lepcha — is a very common large climber of the Sub-Himalayan 
tract, from the Sutlej to Bhutan, ascending to 3,500 feet. Its roots are 
applied to sores on cattle to kill vermin ; and are also used to poison fish 
{Campbell, Ec. Prod., Chutia Nagpur, 7566). Dr. Watt found a species 
of Millettia used in Manipur as a fermenting agent. See Malt Liquors, 
p. I3<>- 
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MILLINGTONIA, Zw«,/ Gen. PL, II, 1040. 

Millingtonia hortensis, Linn.f. ; FI. Br. Ind., IV., ^77,- Bignonia- 
The Indian Cork Tree. [cE.a:. 

Syn. — Bignonia soberos.a, Roxh. 

Vern. — Mini-chambeli, akas.nim, Hind.; Maeh.mach, Uriya; Nimi- 
cUavibeli, akas-nim, BoMB. ; wara, Kan. ; Kdi Tam.; 

Ayhayet, Burnt, : ’ 

References.— pi, ind., Ed. C. B. C., 445; Brandis, For. Pl.,341 , 
Kura, For, FI. Burnt., II., 238 ; Beddome, FI. Sylv., i. 249; Gamble, 
Man, Timb., 2^4; Dais. & Gibs., Bomb. FI. Stipl., 55; Lisboa, PI. 
Bomb,, J04 J Gaseileers : — N.-W.-P., I., 82 ; IV., Ixxiv. ; Burma, I, iSoi 
Fgresier, XII., i3p; XIII., 339; XIV., 14S; 
Grtbble, Man. of Cuddapah, 7/; Settlement Kept., N.-W.-P., Shahjehan- 
pufi IX, 

Habitat.-— A large tree, cultivated in avenues and gardens in most 
parts of India ; indigenous in Burma and the Malay Archipelago, perhaps 
also wild in Central India, on the Upper Godavery. Kurz says it is 
rather rare in the tropical forests from Martaban down to Tenasserim. 

Stnicture of the Wood. — Soft, yellowish white, weight 42B) per cubic 
foot, takes afine polish, and is adapted for furniture and ornamental work. 

Domestic,*— From the bark an inferior kind of cork is made. 

MILLSTONES. 

conception of a millstone is that it should be a hard, touo-h 
coarse, silicious sandstone or grit, and these characters have become perpetu'at- 
cd in the term millstone gnt, which has been conferred upon a group of rocks 
underljnng the coal measures. In the absence of sandstones, or grits many 
other rocks, such as quartzites, gneiss, granite, and trachjte, are used, and this 
IS particularly the case in India owing to the cost of carriage of the best stones 
to distant points. As a general rule, within the rocky tracts of India, the 
natives, if they happen to belong to these sections of the population who u=e 
ground meal, have shown considerable intelligence in selecting the materia! best 
suited for the purpose, and rude quarries ivbich have been Horked from time 
immemorial, arc generally to be found in such regions. Where hard and tough 
rocks are not to be found, softer ones are used, with the natural result that the 
meal or flour contains a greater or less amount of grit and dust ” {Ball). 
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Millstones, Ball in Man. Geology of India, III., 

References. — Baden Powell, Pb. Prod., 58; Settlement Kept., Haadra 
Diet., 105; Bombay^ Gasetteer, V., 22. 

Occurrence.— Information regarding the actual sources of millstones, in 
the various districts of India, is very incomplete. Ball writes, “Exclud- 
ing the inferior qualities of millstones made from gneiss, granite, &c., the 
oldest rock which is used for this purpose is a kind of arkose or grit, which 
occurs in the older transition rocks. The Vindhyan series affords a variety 
of materials of different degrees of density and texture. Among the Gond- 
wana rocks the Barakar grits are perhaps the most largely employed, and 
in many of the coal fields they are quarried rudely at the surface for this 

S urpose.” A quarry has been worked for many years at Jutkuttia, in the 
larakpur hills, Behar, in abed of coarse arkose which presents some resem- 
blance to the true millstone grits, but the origin of its component minerals 
from crystalline rocks is more directly and prominently apparent. 

In Bombay, thick-bedded sandstones of the Kaladgi series, seen at 
Gudur, Parvate, Guldegudd, and elsewhere, have been recommended 
by Mr. Foote as likely to be well suited for the manufacture of large 
millstones. Mr. Wynne alludes to several rocks in Cutch* which furnish 
tough _ millstones. These are silicious grits, which occur both in the 
jurassic and sub-nummulitic groups, and a very similar rock of nearly 
black colour is found in the tertiary beds at Karimori hillj they are also 
obtained near Chunduya, west of Anjar. 

Trade. — Factories at the presidency towns, as a rule, import the mill- 
stones they require from^ Europe. Ball, commenting on this, writes, “ It 
will be long before India will produce anything equal to the burrstones 
which have, to a great extent, superseded the ordinary millstones.” It 
is somewhat interesting to remark, however, that millstones of superior 
quality were exhibited at the Colonial and Indian Exhibition (in the Indian 
Economic Section) and that these attracted considerable attention. 

MIMOSA, Linn. • Gen. PL, /., ggg. 

[ Vol. VI., Pt. I. 

Mimosa dulcis, Roxi, ; see Pithecolobium dulce, Benth. ; Legumino.s.® j 
M. pudica, Linn.} FI. Br. Ind., II,, 2gi. 

The Sensitive Plant. 

Vern. — Lnjdld, lajjavati. Hind, ; Ldjak, Beng. ; Ldimdnti, KUMAON ; 
Ldjwanti, Pb. ; Zhand, Pushtu; Ldjalu, Idjri, Mar. ; Ldjdlu, risdmani, 
Guz. ; Total-uadi, Tam.; Peddanidra kanti, atta patti, Tel.; Miidn- 
gndavare, Kan.; Hte-ka-yung, takayvng, Burm. ; Vdrdhakrdntd, 
lajjdht, Sans. 

References. — Roxb., FI. Ind., Ed. C.B.C., 423 ; Elliot, Flora Andh., m, 
T4g ; Ainslie, Mat. Ind., II., 432 ; U. C. Diitt, Mat. Med. Hind.. 307 , 
322 ; Dymock, Mat. Med. W. Ind., 2 nd Ed., 275 ; Pharmacographia 
Indica, I.,s 38 ; Catal. Baroda Darbar, Col. Ind. Ex., No. l 3 o; Baden 
Powell, Pb. Pr., 845 ; Atkinson, Him. Dist., 309 / Gazetteers Mysore and 
Coorg, /., 59; Bombay, XV., 433; Peshawar, 26 ; Ind. Forester, X., 3 s. 
Habitat. — A small shrub, naturalised over the greater part of Tropical 
and Sub-tropical India, probably introduced from Tropical America. In 
some parts of the lower provinces it occurs in such abundance, along roa<T 
sides, as to constitute the chief if not sole vegetation, and giyes to such 
tracts a singular appearance as the traveller leaves behind him a field of 
drooping leaves. 

Medicine.— Ainslie informs us that “a decoction of the root is ctmsi- 
dered on the Malabar Coast to be useful in gravellish complaints, 1 he^ 
Vytians of the Coromandel side of India prescribe the LEAVEs and root iri 
cases of piles and fistula ; the first are given in powder, in a little milk cf 

M. 559 




Products of India. 


24 


The Sensitive Plant. 


[f Murray,') 


MIMUSOPS 

Elengi. 


the quantity of two pagodas weight or more, during the day.” Baden 
Powell describes the same uses of the plant in the Panjdb. Dymock 
states that by Muhammadan writers it is considered resolvent, alterative, 
and useful in diseases arising from corrupted blood and bile. The juice is 
also applied externally to fistulous sores. It is gathered at special times, 
and its administration is accompanied by a certain ceremony. " In the 
first week, all bilious diseases and fevers are cured ; in the second, piles, 
jaundice, &c., and in the third leprosy, scabs, and pox. In the Konkan the 
leaves are rubbed into a paste and applied to hydrocele; and their juice 
wth an equal quantity of horse’s urine is made into an anjan, used to re- 
move films of the conjunctiva” (cornea?) “by setting up an artificial 
inflammation.” The root is used as a charm for certain forms of cough, 
being tied round the neck {Mat. Med. W.Ind.) Surgeon-Major Cal- 
throp, Morar, writes that the juice of the leaves is used to impregnate 
cotton wool for a dressing in any form of sinus. 

Chemical Composition. — The authors of the Phartnacographia 
Indica write, “ The tapering thin roots of M. pudica contain 10 pet cent, 
of tannin of such a nature as to form a good black ink with salts of iron. 
The ash of the root amounts to 5'S per cent.” 
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Mimosa rubicaulis, Ltnn . ; FI. Br. Ind., 11., zgi. 

Syn. — M. mutabilis, Roxb ;M. octandra, Roxh,; M. ■9i.ofSve.-B.\,Spreng. 

Vern. — Shiah-kanta, Hiati. ■, Shiah-kanta, ktichi-kanta, Bbng.j Sega 
fauum,SMiJAL; Agio, ktngli, khigrci, N.-W. P. ; Rdl, riaul, didrtar, 
arid, alia, kikkri, !rmt=deo k/iddfr, Pd, ; Alld,RAJ,; /fiyVni,S[ND; Btda, 
chandra, uiidra, ventra, Tel. 

References.— Pl. Ind.. Ed. C.B.C.ygiSi Dais. & Gibs., Bomb. El., 
Ss; Sie’oiari, Pb. PI., 72 ; Elliot, Flora Andh., zS, 1S6, rpr ; Campbell, 
Ec, Prod., Chutta Nagpur, 8451 ; Murray PI. and Drugs, Sind, j36; 
Baden Powell, Pb. Pr., SSg ; Atkinson. Him. Dist.,Sog, 741 ; Gaaetteers : — 
Mysore and Coorg, /., 59; N,~W. P.,1., 80; IV.,lxxis Rawal Pindi, 
rS ; Agri.~Hort. Soc. Ind. Jour. {Old Scries), IX., 420 ; XIII., J09; Ind. 

_ Fore t„ IV., 227 ; VIII., lot, rig, 411 ; IX., i3, 451 ,• XII., App. I2. 

Habitat. — A large, straggling, prickly' shrub, which is found throughout 
the ^eater part of India, and ascends to 5,000 feet in the Western 
Himalaya; distributed to Afghanistdn. 

Medicine. — Stewart states that in Chamba the bruised leaves are 
applied to burns, and that the eruit also is medicinal. Atkinson attri- 
butes to the seeds the same properties as those of M. pudica, and states 
that the_ leaves are prescribed in the form of an infusion for piles. Camp- 
bell writes that in Chutia Nagpur “the powdered root is given when, 
from weakness, the patient vomits his food; the fruit and leaves are also 
used medicinally.” 

Structure of the Wood. — Sapwood yellowish-white; heartwood red, 
hard ; weight 41 to 52lb ; used for making gun-powder charcoal. 

Domestic, &c. — It is a valuable hedge plant. 

M. SCandens, Linn., seeEntadascandens, Sf/i. jVol. III., 245. 


MIMUSOPS, Linn.; Gen. PI., II., 661. 

A genus of trees which comprises some 30 species, natives of the tropics of 
both hemispheres. Of these four or five are natives of India. 

SAPOTACEiE. 

Mimusops Elengi, Linn.; FI. Br. Ind., III., ; Wight, Ic., t. 

,Vem. — Mulsdri, maxdserl bakul mulsari, maulsaran. Hmn . 

bnkal, bohl.iiEnG.} Baulo, baid. UriyA; Maulsdri, Id.-W p’- Maul 
siri, maulsari, Pb. ; Ckdlsari, bkdlsari, C. P. ; Borsali, Bomb ’• Oonlli 
nxmli, vavoli, bakdla. Mar.; Bolsari, borasalli, Guz. ; BarsoU, Meywar • 
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Mogadam, magita-maram, Tam. ; Pogada, pogada-mami, Tel. j Bohal- 
bolhi, mugali, hanja, pogada, Kan,; Elengi, Malay,; Khaya, tcha-ya, 
gang, Burm.; Mtinemal, Sing,; Bakid, vaknla. Sans. 

References.— FI. hid., Ed. C.B.C., 318; Voigt, Hori. Sub. Cal, 
341 ; Brandis, For. FI., 2g3 ; Kurz, For. FI. Burnt., II., 123 ; Beddome, 
FI. Sylv , t, 40 ; Gamble, Man. Timb , 24s ; Dais. & Gibs., Bomb. FI,, 
14O ; Stewart, Pb PL, i 36 ; Mason, Burma and Its People, 404, 482; 
Sir W. Elliot, FI. Andh., 154; Sir W. Jones. I rent. PI Ind., V., no ; 
Taylor, Tobography of Dacca, 58; Floodeen Sheriff , Supp.Pharm. Ind., 
J 7 S ; U, C. Dutt,Mat. Med. Hindus, 188, 322 , SaPharam Arjun, Cat, 
Bomb. Drugs, 83; Dymock, Mat. Med, W. Ind., 2nd hd., 480; Cat. 
Bai oda Durbar, Col Ind. Exhib. ; Birdwood, Bomb.\ Prod , 269, 2S6 ; 
Baden Powell, Pb Pr., 385 ; Drury, U. PI. Ind., 292 ; Useful PI. Bomb, 
(Vol. XKV., Bomb Gazi),gi, 164, 223, sgz ; Econ. Prod. N.-W. Prov., 
Pt. V. ( Vegetables, Spices, and Fruits'), 78 ; Gums and Resinous Prod. 
{P. W. Dept. Rept.), 15,^; Gums and Resins, 20 ; McCann, Dyes and 
Tans, Beng., i 36 , 152, i^g, 160, 165, 168 ; Selections, Records Govt. 
India {R. & A. Dept!), i888-8g, q 3 ; Statistics Dinajpur, 132 ; Moore, 
Man. Trichinopoly ,19 ; Gribble, Man., Cuddapah, 262; Settlement Rept., 
N.-W. P., Shahjekanpore. IX ; Gaoettcers Bombay, V , 285 ; VII., 42 ; 
XI., 23; XIII., 23; XV., 40; XVII., 23 ; XVIII., 44 ; Punjab, Hoshiar- 
pur, II •, N.-W. P., I, '82; IV., Ixxiii ; Burma, I., l 3 l ; Mysore and 
Coorg, I., 62 % II., 8; Rdjputdna, 27 ; Agri-Horti. Soc. Ind. : — Journals, 
{Old Series) IV., 220 ; VIII., Set., 178 j^Xl II., Sel 61. 

Habitat. — A large evergreen tree, frequently cultivated in India, wild 
in the Deccan and Malay Peninsulas.' 

Gum. — It yields the Pogada gum of Madras {Birdviood). No in- 
formation is obtainable regarding the chemical composition or properties 
of this gum. 

Dyes and Tans. — The bark is used in certain districts of Bengal, 
either by itself or in combination with that of Terminalia tomentosa [askna), 
for dyeing shades of brown {McCann). Samples sent to Mr. Wardle 
were reported on as follows : — “ This bark is scarcely, in the slightest de- 
gree, astringent; it only contains the small amount of brownish-red colour- 
ing matter usual with the majority of barks I have examined.” With 
cotton a light grey colour was obtained, and with silk various shades of 
reddish-drab, drab, and fawn. The bark is also employed as a tan in 
various parts of the country. Examined by Professor Hummel of Leeds 
it was found to contain 4 per cent, of Tannic acid, and to yield a pale red- 
dish, slightly turbid decoction. Its money value compared with Divi-divi 
at izs. per cwt., was is. id. per cwt, ; with Valonia cups at 16s. per cwt., 
2 s'. ; with Ground Myrabolans at 7s. 6d. per cwt., is. iSaif. ; and with 

Ground Sumach at 13s. 3d. per cwt., 2s. 8^d, The tanning material is, 
therefore, of very little commercial value. 

^ Oil. — The FLOWERS contain a volatile oil from which a sweet-scented 
water is distilled. From the seeds a fixed oil is obtained by expression, 
which is used for culinary purposes, for burning and for medicine. Ac- 
cording to Beddome, it is also employed by painters. 

Medicine.— This highly ornamental tree has long been valued Iot its 
medicinal properties, and is mentioned by early Sanskrit writers, 
the^ unripe fruit is reconunended by Chakradatta as astringent, and 
a usefuL masticatory for fixing loose teeth. The same writer states 
that the bark is astringent and that a decoction is useful as a gargle 
in diseases the gums and teeth (U. C. Duit). The sarne uses pre- 
-’ail to the pr^ent day in most parts of the country, Thus, in the Cn a- 
logne Oj Durbar Exhibits at the Colonial-Indian Exhibition, it 

IS stated that Inulnripe fruit is astiingent and is chewed for fixing loose 
teeth ; that the bari is also astringent and is used in discharges from the 
mucus membranes bi t-he bladder and urethra, as a gargle in relaxation 
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of the gums, and as a febrifuge. Dymock states that a similar use is 
made of the unripe fruit in the Konkan, and that the fruit and flowers 
along with other astringents are used to prepare a lotion for sores and 
wounds. He further writes that, according to Mir Muhammud Hussain, 
“ a snuff made from the dried and powdered flowers is used in a disease 
called aliviah, which is common in Bengal. The symptoms of this disease 
are strong fever, headache and pain in the neck, shoulders, and other parts 
of the body. The powdered flowers induce a copious defluxion from the nose 
and relieve the pain in the head.” W. Coldstream, Esq., C.S., writes that 
the bark is much sought after in the Panjab as a medicine for increasing 
fertility in women, the trees being frequently killed owing to the extent to 
which the bark is stripped. In Kanara the water distilled from the flowers 
is employed as a stimulant. Taylor mentions that the seeds, bruised and 
made into a paste, are used to form suppositories in cases of obstinate 
constipation. 

Special Opinions.— §“ The green fruit is astringent. The bruised 
seeds after removal of kernel are used in constipation of children, but are 
highly irritant” (^BoUy Chand Sen, Teacher of Medicine). " The seed, 
reduced to paste and mixed with old ghi, is used as a suppository in 
cases of constipation of children. I have frequently seen it employed in 
^ this way, and have found hard scybellm passe'd within 15 minutes after 
the introduction of the suppository into the rectum” {Civil Surgeon 
R. Macleod, M.D., Gya). " Decoction of the bark is an excellent astringent 
gargle” {Civil Surgeon S. M. Shircore, Moorshedahad). “The pulp of 
the ripe fruit is sweetish and astringent and has been successfully used 
in curing chronic dysentery” (Surgeon-Major B. Gupta, M.B., Puri) 
“Applied to relieve headache” Surgeon S, C. Bhuttacharii 

Chanda). •' ’ 

Food — The tree produces small fragrant flowers in abundance during 
the hot season. They fall in showers and are succeeded by small oval 
berries, which are yellowish when ripe, and have a small quantity of 
sweetish pulp, sometimes eaten by the poorer natives. Lisboa states that 
the natives in certain parts of Bombay make a preserve from the fruit 
The OIL yielded by the seeds is employed for culinary purposes. 

Structure of the Wood.— Sapwood large, whitish, very hard: heart- 
wood red ; weight about 6olb per cubic foot {Gamble). Beddome writes 
“It IS close and even-grained, pinkish to reddish-brown in colour and takes 
a good polish.” It is used in house-building, for cart shafts and cabinet 
work, and is said to last for fifty years. 

Domestic and Sacred. -The tree is chiefly cultivated for its ornamental 
appearance, and Its fragrant flowers. The latter are valued for making- 
prlands. are sometimes used for stuffing pillows, and the attar distillea 
from them is esteemed as a perfume. According to Drury, the tree is 
chiefly grown in Southern India round the mausoleums of Muhammadans. 

Mimusops hexandra, Roxh. ; FI. Br. Ind., III., 

Syn.— M. indica. A. DC. ; M. Kauki, Wall., not of Linn. 

Raini 
rnyani 

Palla.Ranuu pane iam. ; rata , palle panlo.palla Tel 
palp , SitiG. ; Do - gota , And. ; Rajidani , kshirini , S ,\ us . ’ ^ ^ ’ 

■Reiereaces.— Brandis, For. FI., 3 qi ; Beddome, For Man up . r 17 

Ma7i. Ttmb., S46 ; Grah. Cat. Bomb. PI., ro6 • Dal- ^ 

140; Elliot, Flor. A, tdh., 142! U.C.DuiL Mat Med 
mock. Mat. Med. W. Ind.^dd Ed., 4S2 ; % 
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Ec, Pd^ N.-W^ P., i. F., 75 ; Drury U. PI., 2 g 3 ; Lisboa. U. PI. Bomb., 
164: Gtims and Resinous Prod. {P, !V. D. repi.), 15 • Cooke, Gums 
and G:tm-resins, 20 ; Oils and Oilseeds, 60 ; Gazetteers Orissa, 11 ., 
179; Bombay, 111 ., 16, 19S ; IV., 23; V., z6, 285, 360; VI., 12; 
VIl.,40, 42 , XlIE, 25! N--W. P., L, 82; IV., Ixxiiiflnd. Forester, IV., 
230,292; VIII., 29, 1x7,208,410; X.,3x,3g, 547, _ 548; A'/., 490 ; XII., 
(App ), 28 ; XIll., 25, 121 ; Madras, Man. Administration, I., 114 ; Grib- 
hle, Man. Cuddapak, 262. 

Habitat. — A large tree found on the mountains of South India, extend- 
ing to the sandstone hills of Pachmari, north of the Godavari ; also wild 
in Ceylon, and cultivated in North-West India. 

Gum. — This species, like the preceding, yields a gum which appears to 
be of little value. 

Oil. — The SEEDS are said to yield an oil, regarding which no informa- 
tion is available beyond the statement that it is used in Baroda to adul- 
terate 

Medicine.— This species has much the same properties as the preced- 
ing; thus Dymock writes, “The bark which is used medicinally is exactly 
similar to that of M. Elengi. In the Konkan the milky jdice made into 
a paste with the leaves of Cassia Fistula and the seeds of Calophyllum 
inophyllum is applied to boils. The juice of a Loranthus which grows 
upon the tree is extracted by heat, and given with long pepper in cramp ” 

Food. — It flowers in November-December and produces an olive- 
shaped, yellow BERRY, which is eaten. In the Baxoda Gasetiec it is 
stated that the dried fruit is eaten by Hindus on fast days when cooked 
food is forbidden, and that in the hot weather the poorer classes oat it 
largely mived with whey. It is, however, powerfully astringent and cannot 
be eaten with impunity by those unaccustomed to its use. Lisboa states 
that it is said to be the chief article of food of the poorer classes in Gujariit 
during the hot weather months. In other parts ot the country it appears 
to be chiefly eaten during times of scarcity. 

Structure of the Wood. — Heartwood red, very hard, tough, close and 
even-grained ; weight, do to j2lh per cubic foot. Used for sugar-mill beams, 
oil-presses, house-posts. See., and recommended by Brandis as an excellent 
wood for turning. 

Mimusops Kauki, IJfi/t. ; FI. Br. Ind., III., S49‘ 

The Obtuse Leaved Mimusops; Poma or Fructa d'Adao, 
Porl.ai Goa. 

Syn. — M. balota, Dlume; M. nissncrA, Br. ; M. Hookeri, A. DC.; M, 
Browniana, Benth. 

Vern— /aiVni, Hind.; Khirni, roxA-khirni /pd/i, Pn,; AVjirm’, BoMC.; 
Knuli, Mak.; Btia sau, iMalav- 

References.— iJojrt-., FI. Ind., FA. C.B.C., 318 ; Voigt, llorl. Sub. Cal., 
341, ■ Brandis, For. FI., 293; Dais. & Gibs., Bomb. FL. Suppl., SO; 
Stessart, Pb.Vl., 136; Mason, Burma and Its People, 403 ; S. Arjnn. 
Bomb. Drugs, 204 ; Murray, PI, and Drugs, Sind, 140 ; Baden Possull, 
Pb.Pf., 305,585; Drury, U. Id., 2g3 ; Lisboa, U. PI. Bomb.. 

Birdwood, Bomb. Pr., 167 ; Gasettcers i—H. W.-P., III., 33 ; Panjob 
Hoshidrgur, Ji, Guirdt, ti ; Settlement Reports -.—Central Prosu, 
ChandafApp^VI.f Panjtih, Gitjrilt i3S* . , * % 

Habitat. — A larg'ctree, mcl with in Bunnaat Amherst, also m the ^jalay 
Peninsula, and tropical Australia ; occasionally cultivated as far west as 
Hoshilirpur, Multdn, Lahore, and Gujranwdla, 

Gum. — A viscid gummv juice exudes on incision from the barR v nirfi 
may probably be convertccl into an inferior kind of Gult.apercha (Z.t:ora). 

It may be mentioned in connection uith this st.atcmcnt that Mamltoira, 
Don. (— Achras Sapota, Linn., Vol. L. 80), a tree cultivated in Beng.-i! for 
its fruit, also yields a substance resembling Guttapercha, '^hich is> kn 07 .n 
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in Mexico as chicle-gum. Several other American species of the genus 
yield similar gums, of which M. glohosa may more particularly be men- 
tioned as yielding Gum Balata. 

Oil.— An oil is said to be expressed in Burma from the seed. 

Medicine. — The powdered seeds are used as an application for ophthal- 
mia, and are also employed internally as a tonic and febrifuge. They are 
considered hot and moist, and are prescribed in leprosy, thirst, deli- 
rium, and disorders of many of the secretions. In the Panjdb they are 
also considered anthelmintic. The root and bark are believed to be 
astringent, and are given in infantile diarrhoea after being ground with 
water and mixed with honey. The leaves, boiled in gingelly pii, and added 
to the pulverised bark, are considered a good remedy in Beriberi (Rheeiie). 
The milk of the tree is said by Dr. Emerson to be employed in inflammation 
of the ear, and in conjunctivitis. The leaves ground and mixed with the 
root of curcuma and ginger are used as a cataplasm for tumours. 

Food. — The fruit, known in Goa as pome oxfructa d’ Adao (Adam’s 
apple or fruit), resembles an Ahmedabad bhor (Zyz3iphus jujuba), is slightl}’ 
acid, and is eaten ^Lisboa). Mason states that the dried fruit is imported 
by the Chinese in Burma from Singapore. Drury states that the acid and 
esculent fruit is said to increase the appetite. 

Mimusops littoralis, Purz; FI. Br. Ind., III., ^4g. 

Andaman Bullet Wood, 

Syn.— M. iNDtCA, Kura, not of A. DC, 

Vem. — Kappali, Burm.j Dogola, And. 

References.— A'lirc, For. FI. Burnt., II., izS ; And. Report, 42 ; Jour, As, 
Soc,, JSjt, Ft. II., ^o; Brandis, For. FI., 2p2; Gamble, Man. Ttmb., 246. 

Habitat. — A large evergreen tree, met with in the coast forests of the 
Andaman Islands and in Upper Tenasserim. In the former locality it 
forms nearly pure forests on the level lands behind the beach, and in 
the mangrove swamps. 

Dye.— Major Ford states that the bark is used in the Andamans to 
produce a red dye. 

Structure of the Wood. — Sapwood light-coloured, hear(,wood smooth, 
reddish or pinkish-brown, close-grained, durable, very hard, and heavy, 
handsome, but apt to split. Average weight, according to Brandis, dy'glb, 
value of P, between 74.8 and 1091, average 895. It is used in the Anda- 
mans for bridges and house-posts, and has been tried for sleepers. 
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MIRABILIS, Linn.; Gen. PI., III., 3. 

Mirabilis Jalapa, Linn.; DC. Prodr., XIII., pt. //., 421 ; 

[Nyctagine^:. 

Marvel of Peru ; sometimes called the “ Four o’clock plant ” 
from its flowers opening in the afternoon. 

Vem. — Gulabbis, gule-aabbiis, gtiladidsh. Hind.; Kriskno-klli, gilln-ius 
Bkkg. ; Giit.bunsa, N.-W, P.; Gulabbds, ahdst, pB.; Abhasie, Sind- 
Gulbhaii, gul-abbns. Bomb.; Guld-Fash, Dec.} Paitardshu, Tam ■ 
Bhadrdlsbi, chaudra-malli, chandra-hdnta, Tel.; Ckandra.maUieV 
gutamajt,sanja-mallige, VLw.-, Anti.montcram, antinnalari, Mai -y - 
RUaudiin, myte-au, HvRys.^ Sindnia-gakd, Sing.; Krisnakeli. SvNs’- 
Kahr-uX-ajl, Arab. ; guU aabbas, Pers. ’ 

References. Gamble, Man. Timb., 302 ; Elliot, Flora Andk 3 a • 
lyason Burma and Its Pe^le, 433 . 7 S 1 ; Rumphius Amb., 7 

So; Rbeede, Hort.Mal., X.,i. 75: Pharm. Ind., iSd- Aindi/Kr *1 
Ind., II., 2 S 4 ; Moodeen Sheriff, Supp. Pharm. Ind. . U C 
Mat. Med. Hind., 3sS; Dynwch, Mai. Med. 

Ftemms, Med. PI. and Drugs, as in As. Res,, I'ol.Xl.',’ 172; sfArjun- 
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The Marvel of Peru. 


Bonib. Drugs, 20s : Med. Top. Ajm., 150; Baden Poraell, Pb.Pr.,369i 
Atkinson, Him. Dist., 316,741; Lisboa, U. PI. Bomb., 203, 3 go; Bird- 
wood, Bomb. Pr., 68; Smith, Die,, 269; Gazetteers- — Mysoie & 
Cporg, I., 6$ , Bombay, XV., 441 ; N.-W. P., I., 84; IV., Ixxvn. ; Indian 
_ Forester, III., 237; X., 3 s ; Settlement Kept., C. P., Chanda, App. VI. 

Habitat. — Cultivated or spontaneous over the greater part of India, being 
equally plentiful in the hotter valleys of the North-West Himalaya (from 
the plains up to 7,000 feet in altitude) and in the far east in Bengal, Mani- 
pur, and Burma. '1 he flowers are yellow, purple or magenta, and in culti- 
vation variegated or double. The stems of the yellow-flowered forms are 
yellowish, of the others red The plant is often so prevalent near village 
sites as to exclude all other vegetation. 

Medicine. — The tuberous root of the Marvel of Peru was once supposed 
to be the jalap of the shops, but that has long since been known to be 
produced by an Ipomoea (Conf. with Vol. IV., 488). It is believed by 
native practitioners to be gently aperient, but when subjected to clinical 
trials by Shoolbred & Hunter, and later by O’Shaughnessy, its purga- 
tive powers were found to be feeble, uncertain, and unworthy of attention. 
The bruised leaves form a favourite application amongst the natives for 
abscesses and boils, to hasten the suppurative process. Waring states 
that on one occasion he saw a greatly increased amount of pain and inflam- 
mation follow the use of this application, in the case of a lady who had 
been induced to apply it to a boil by her native attendant [Pharm Ind,). 
Dymock notices the same use of the leaves, which was, indeed, first 
described by Rumphius. The former author also states that in the 
Konkan the dried root powdered and fried in ghi with spices, is given 
with milk as a panshtik, or slrengthening medicine, and rubbed with water 
is applied as a Up in contusions. 

Special Opinions. — §“The leaves are used as a stimulant poultice for 
boils and abscesses” {Assistant Surgeon Nehal Singh, Sahdrunbur). 

“ Four o’clock leaf is used as a poultice to boils, also mixed with oil 
as a stimulant to ulcers” {Surgeon-Major L. Beech, Coconada). “The 
heated leaves I have frequently used instead of poultices to promote 
suppuration” {Honorary Surgeon E. A. Morris, Tranquebar). 

Food. — The leaves are said to be largely used as a vegetable at Ooson 
in the Salem District, 

Domestic, — Rumphius informs us that the Spanish ladies in Ternate, 
employed the powdered root mixed with rice flour and sandal wood oil as 
a cosmetic. The powdered seeds are still used for the same purpose in 
Japan. 

Mochras, see Bombax maJabaricum, DC.s Vol. I,, 487.' 


MODECCA, Lam.; Gen. PI., L, 813. 

A genus of twining herbs or undershrubs, which belongs to the Natural 
Order PASSiFLOREas. and comprises comparatively few' species, natives of 
the tropics of the Old World. Of the six Indian species, only one is of m- 
terest- cuV., M. palmata, Lam, ; Hondaln, Stxg ; a tiative of the u cstern 
Peninsula and €03 Ion. According to Tbwaites “the root is said to be 
poisonous, and is used by the Cinghalese as a medicine (Ln, iL 
128 ; FL Br, Ind-i //., 
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MOLLUGO, Linn. ; Gen. PL, 1 ., 8 57. 

Mollugo Cerviana, Sirin ge ; FI. Br. Ind., II., 663 ; Vicoivtm, 

Syn. — M. is-Mm-w-si s,Serin^c ; Pharn'aceum Cermana, Linn. 

Vem. — Ol.if},! snk, Blnc.; Pada, Mak, ; Parpadagnm, Ta'i,-, Parpn- 
ta>a, Tel. ; Pal-pacsdagau, SiNC. 
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M olybdenum. Murray.) MOMORDICA. 


References. — DC., Prodr., I., 3 g 2 ; Boiss., FI. Orient., 1 ., 756 ; T/rwaites, 
En.Pl.Zeyl.,24; Gaaeileers, N.-IV. P., IV., Ixxii. ; X., 3 iO. 

Habitat. A herb found from the Panjdb to Ceylon in the hotter and 

drier parts of India, not in Beng'al. _ ... 

Medicine. — Thwaites states that the plant is used as a medicine in 
fevers- Dr. Peters in a special note informs us that it has the reputation of 
promoting the flow of the lochial discharge. 

Mollugo hirta, Thunb.; FI. Sr. Ind., 11 ., 662. I 

Syn. — Glinos lotoidcs, £iM«. ; G. parviflora. Wall,; Pharnaceum 
PCNTAGONOM, ; Trvphera prostrata, Btume, 

Vem. — Dusera-sag, Beng.; Koilruk, Smu ; Porprarig, gandi biiti, dried 
pIant=iajHimi haiydt, Pb. 

References. — Roxb., FI. Jnd., Rd. C.B.C., 27$; Kurs, in your. . 4 s. Soc., 
jS 77 ,pl. it., I'lO ; Dais. & Gibs., Bomb. FI., 16 ; Siessari, Pb. PI., lOl. 

Habitat. — A herb found commonly throughout India and Ceylon. 

Medicine. — The dried plant is a common drug in the Panjab and Sind, 
where it is believed to be a useful purgative in diseases of the abdomen. 

Food. — Roxburgh states that the tender shoots are used by Natives 
in their curries. 

M. Stricta, Linn, ; Ft. Sr. Ind., II., 663. 

Syn . — Mollugo triphvlla. Lour.; M. Linkii, Scringe; M, penta- 
PHYLLA, Linn.; Pharnaceum strictum, triphyllum, and penta- 
PHYLLUM, Spreng. 

Vem. — Pita Uriya; yitarasa, Mar. ; Z/iaras, Bomb. ; VerricJtd- 

tardsi, Tel. 

References. — Rhecde, Hort. Mai., X., t. 26 1 Kurs, in your. As. Soc., 
lS77,pi. II, lit.; Dais & Gibs., Bomb. FI., 16; Elliot, FI. Andhr. 
igi ; Dymock, Mat, Med, W. Ind., 2nd Ed., 75 ; Lisboa, 11 . PI. Bomb., 

■ 160 ; Gaaetteers, M-H'. P., t V., Ixxii. ; X., 3 10. 

Habitat. — A very common herb throughout India and Ceylon. 

Medicine.— Believed to be stomachic, aperient and antiseptic, given to 
women to promote the menstrual discharge {Dymock). 

Special Opinion.— § " The bitter leaves are antiperiodic ” {Surgeon- 
Major W. D. Stesaart, Cuttack). 

Food. — Lisboa states that it is eaten as a pot-herb in all seasons, 
MoUuSCa, see Oysters, Vol. V.; Pearls Vol. VI. j and Shells, Vol. VI. 

MOLYBDRNUM, Sail in Man. Geol. of India, III., 161. 

Molybdenum. This'metal occurs generally as the sulphide, or molybde- 
nite, and has nevei beer found native; an oxide resulting from the altera- 
tion of .the sulphide sometimes occurs. Molj’bdenite has occasionally 
been found in small quantities in the crystalline or metamorphic rocks of 
India, especially in those of Chutia Nagpur. Its appearance is so like 
graphite that it is often mistaken for it. Specimens have been found in 
the galena mines of Hazdribagh. 

Uses. — Molybdenite is employed in the preparation of a blue pigment 
for pottery; otherwise the metal is not employed for industrial numosas 
{Ball). ^ ‘ 

Momea, see Cannabis sativa, Linn.; Vol. II,, 113. 

MOMORDICA, Ziwi./ Gen. Pi., I., 823. 

A genus of climbers with simple tendrils which comprises some 26 species 

natives of the tropics of both hemispheres, chiefly of Africa. Of the'e five or 

SIS are natives of India. 
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[bitace/e. 

Momordica Balsamina, Linn. ; FI. Br. Ind., II., 617 ,• Cucur- 

Vern. — Ktirclo-janfrro, Sind, j Mokha, C. P. ; Mokah, Arab. 
References.— Ljsioff, U. PI. Bomb., 158 ; Atkinson, Ec. Prod., N.-W. P., 
Pi. K.. 7 ; Ainslie, Mat. Ind., II., Z7S! Murray, PI. and Druf;s, Sind, 
41; Birdsnood, Bomb. Prod., IS9; Chanda Settlement Rcpt.,App. VI.; 
Gaaettcers, N.-W. P., IV., Ixxii. ; Stocks, Rapt, on Sind. 

Habitat.— A climber met with in Sind and the Panjdb. 

Medicine.— According to Atkinson, it is occasionally employed in native 
medicine. Ainslie writes, “The fruit, Hasselquist informs us in his Iter 
Palestinum, is famous in Syria for curing wounds ; it is a fleshy ovate berry, 
ending in acute points. The natives cut it open and infuse it in sweet oil, 
which they expose to the sun for some days, until it becomes red, and 
then preserve it for use; dropped on cotton, and applied to a fresh wound, 
they consider it as a vulnerary, little inferior to the balsam of Mecca.” 

Food.— The young green fruit is eaten as a pickle ; when ripe it is from 
I to 3 inches long, rostrate and orange red, and is eaten as a vegetable in 
stews, &c. * 

M. Charantia, Linn.; FI. Br. Ind., II., 616; Wight, Ic., /. 504. 

Syn. — M. HUMius ; M.'muricata, DC.; M. senegai-ensis, Lamk. ; 
CUCUMIS AFRICANUS, Bot. Re;’. 

V&rn.—Karad, karcli, karSld, Hind.; Karald, nchchhe, poti-kakar, jo- 
thtiya, hard masiya, Bcng. j /iTrtWJm, UuiVA ; Kahral, kakiral, PiSSKU ; 
Karcla, W/a, N.-W. P.; Kurcla, -, KarSU, karila, P^.; 
Karelo, Sind; KarU,C. P.; Bomb. ,• Wt, karate Mar.; 

Kdrcld, kardlo, karelu, Guz. j KarSU, Dec.; Pavakka-chedt, pava-kat, 
Tam. ' Kdkara, vra kakara, tella ktikara, vietta knkara, i ni.. ; Ka/’- 
ala-kdyi, Kan.; Kaibpa-valli, pdvakkd-chcti, panti-pavSl, kappakka, 
Mauav. • Ke-hin-gd-bin, hyel-hen-kha, Burm.; Karavnla, battii-karaml- 
la. Sing. ; Stishavi, kdra-valli-lata, keravclla, Sans.; Qtsdul-barrz, 
Arab.; Simd-hang, karclak, Pers. _ 

References. — Roxb , FI. Ind., Ed. C.B.C., 6g6 ; Kxirs., -nt Jour. As. S^., 
JS77. II., 102; Tlmaites, En. Ccyl. PI., t26 ; Data. & Gibs., Bomb. Ft., 
inl . SlcT.art. Pb. Pl.,o8 ; Mason, Burma and Its People, 471, 747 f Sir 
W.’EmoCFLM 177,780; Rheede, Hart. Mai VIII., 

t. g ; Rumphius, Amb., V., t. 151 ; O'Shaughnessy Beny. Dispcns., 
'icT • Moodecn Sheriff, Snpp. Pharm. Ind., I75 / C. IJutt, Mat. Med. 

5/0 -Sakharam Arjtin, Cat. Bomb. Drill's, 59, 206 ■, Mur- 
Sind., 41; Dymock,Mat. Med. W. Ind., 2nd Ed., 
iZ’-^Year-Book^harm., 1879, 2/4 ; Birdsxood, Bomb. Prod., 7^8 ; Baden 
440 ; year-tSQoei IjI pi_ j,td., 295; Atkinson, Him. Dist. 

Poyi’lll, P ■ ) joo, 742 ; Diithic and Fuller, Field and Gar- 

02 tlxil. - Firmingcr, Man. Card., 125 ; Useful PI. 
Ird Bomb, "vol.xkv.. Bomb. Gar. f, 158; Forbes Watson, Eeon Prod 
N WPrw. Pt. V. (Vegetables, Spices, and Fruits), 7 ; Royle, III. 
V' nJi ■ Stacks Report on Sind ; Darrah, Note on the Condi- 
Him. Bot , 219; Stocks, Tsepo ^ .—Panjdb, Kdngra, 

ir ^-W. P ,%ihtbad,8(,;^ Kumdon C<7’>tral Proviiices, 

Orissa. II., 7801 Bombay, V., 20; VJII., 

XP. 43 S; Pn’7i«b, Glirgdon, 77; k'W' P; A. S'; 

IV-,l.rxi,-; morc^^^ VJL, 64; fournals (Old 

Habitar— ^’ultivvated' throughout Z'apc 

and Tropical A fr'.ca. There arc several culbvatcd forms diflcnng m shape 

and size of the fruit. The rainy season kind, f 

smaller fruits and is more esteemed than V„ 1' lontrer 

in some districts under the name of A'orr/fl. The fruit of „‘_yj.|t,erc!cd 

and smoother ; that of the former is more ovate, {(.rmi- 

Under these two primary classes there arc numerous subordinate forms 

which havcspccific local names. 
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MOMORDICA 

cochinchinensis. 


Cui.TiVATiON. — As may be gathered from the above, this vegetable is 
ettUivated at two distinct seasons of the year, and cverjavhere throughout the 
Peninsula. Regarding the best method to be followed in the cultivation 
of the hot.\ve;tthcr variety, Mr. Gollan, of Sah.aranpur, writes (in the Indian 
Fpresicr, IX., tC:, 2o3)(~" It should be sown in the end of_ Fcbnmrv and 
nil through March in rich soil. The ground should be I.aid out in beds, 
.and the seeds sown in lines a feet .apart, and the s.ame distance allowed 
between each seed. Water should be given twice a week until the ground 
is covered, afterwards once a week will be sufficient. The first sowing will 
come into u-^c about the middle of April, and succes-sive .sowings made in 
March will keep up the supply until the beginning of the r.Tms.” The rainy 
season variety must be sown m June, and supports for it to climb upon .are 
necessary. 

Medicine. — The rnuiT is con.sidercd tonic, stomachic, and cooling, and 
is used in rhcum.atisin, gout, and di.sc.ascs of the spleen .and liver. Rum- 
phius states that it was much esteemed in Ambolna, where it was supposed 
to purify the blood, and to dissipate melancholy .and gross humours. _ The 
fruit .and leaves .are both administered internally in leprosy, piles, jaun- 
dice, and as an anthelmintic. The latter .arc s.aid by Rumphius to be 
used by Indi.an obstetricians to purify the blood and generate milk in the 
pucrpcV.al condition. He states .also that a leaf w.as placed in the mouth 
of the newly-born infant to dear its bre.ast and inte.stincs of nil mucus, ex* 
cretnent, Ax. Dymock informs us that in the Konkan .a third of a seer 
of the LEAl’-JOicr. is given in bilious affections as an emetic .and purga- 
tive, alone or combined with .aromatics ; it is .also applied externally for 
burning of the soles of the feet, and round the orbit ns .a cure for night- 
blindness- The fmit of the uncultivated form is said to net as .a febrifuge. 
The nooT b also used medicin.ally, being considered astringent and warms 
and in the Panjdb is, according to Honigberger, .applied exlcrn.ally to 
pilts. ThewholcrLAKT.combined with cinnamon, long pepper, rice, ,ancf the 
oil of Hydr.ocarpus Wightwna, is employed by the Hindus a.s an 

e.xtcni.al application in EC.abies and ether cutaneous diseases. 

Seecul OrtKiOKS. — §‘*Ac.a.sc of death from violent vomiting and 



chalk is u':ed in apiKx, .and is abo an cmmcn.agoguc in dysroenorrhcca. 
U IS .apj,licd cxtern.allv to thcsc-alp in pustular eruptions” {Surgeon-Sfafor 
32. X. jViamsp/t. il.lJ,, C.I.E., /.fiidras), ” U.'cful as an application to 
bu-rns .and allays the irritation of bolls. Commonly prescribed as an 
.^aif-e.nuntic, and as a purg.ativc for children ” {Civil Surrtan MC' 
Cpnagkfy, if.D., Sh.yahan^ire). "‘The fruit is anthelmintic” (V.'L/n:me- 
iTuSufi, Metiixfslian, .Mai, as). 

Food,--‘n'.e IT.L’JT, which is of .a bright or.ange-ycllow colour, and 
Irom 1 6 inches lonis, is c.atcn cooked in currins* or slicnd and frird 



VAltn in the KlcinoAsh District, Bomb.ay, during the famine of sSjj-’jS. 

Moraordica cochinchinensis, Sfnng.; n. Br. Ind., //., 6t8. 

Sys.— j;, wfir,,, ger}. At. oioic.', V’alL 

T.U;S„- 
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Boot. 

64X 
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References. — Roxb.,Fl. hid., Ed. C.B.C,, 6^6 ; Kurs,in J'our As. Soc., 
yS77, Pt. 11 ., 102; Elliot, FI. Andhr., ii ; V. C. Diitt, Mat Med. Hindus, 
303; O’Shaughnessy, Beng. Dispens., 349 j Agri.-Hort. Soc. of Ind., 
Transactions, Vll.,64; Journals {Old Series'), IV. ,202. 

Habitat. — Common in Bengal, Tenasserim, and the Deccan i distri- 
buted to Formosa and the Philippines. 

Medicine. — Fruit about 4 inches in diameter, ovate, pointed, bright red, 
covered with conical pointed tubercles. O’Shaughnessy says that Ainslie 
has erroneously called this the makal, thereby causing confusion with colo> 
cynth, and that the kakrol is an edible but medicinally inert fruit. 

Food. — The fruit is occasionally used for food in Bengal {O’Shaugh" 
nessy). 


Momordica Cymbalaria, Fenzl. FI. Br. Jnd., 11 ., 618. 

Syn. — LurPA TunanosA, L. amara. Wall. 

Vern. — Kadavanchi, Mar. 

References.— FI. Ind., Ed. C.B.C. , 699; Dymock,Mat. Med. W. 

Ind., 2nd Ed., 341 ; Agri.-Hort. Soc. of Ind., Transactions, Vll,, 64. 

Habitat.— A plant with a large tuberous root, found in the Deccan 
Peninsula, Mysore, and the Konkan. 

Medicine. — Dymock writes, “'The whole plant is acrid; it is mentioned 
here as a number of the tubers were for\varded to the Chemical Analyser 
to Government from Satara’ as having been found in the_ possession of a 
person suspected of administering drugs to procure abortion.^ My speci- 
men was grown from one of these tubers, which still retained vitality. Dr. 
Lyon, the Chemical Analyser, informs me'that on reference to the records 
of his office, he finds that the Kadavanchi tubers have been three times 
sent to him within the last four years, as having been used to procure abor- 
tion.” 


M. dioica, Roxh. ; FI. Br. Ind., II., 6iy ; Wight, Ic., it. gog, go6, 

Syn. — M. Balsamina, Wall., not of others; M. Waleichii, 

RENiGER.^, Hamiltoniana, and Heyneana, Wall.; 1\I. ^'fissioNi'-’* 

Wall. ; M. SUBAA’GULATA,'.ff/K7«^/ TkICHOSANTHES RUSSELIANA, Wall.t 

Bryonia grandis. Wall. 

Vem. — Leaf=j(!(incAo» arak, fraii^karla, Santal; Bat karila, Assam,' 
Gol-hdndra, gol kanhra, ghosal-phal, N.'W. P.; Dhar karcla, kirara, 
Pb.j Kairoal, C. P.j Kurtoli, karaiola, karantoli, vanthn-karatola,^ 
Bomb.; Kartoli, Mar.j Kuntola, kantoldn, Qxs?..; Kurlolt, 
Palupaghel-kalung, Tam.; Pitagdkara, dgdkara, poiii dgdkara, potu 
kandulu, Tel. ; Gid ht'tgalu, Kan. ; Erimapascl, Mai-av. ; Sapyit, sa- 
Burm. ; Tdmba-karawilla, Sing.; Vahisi, Sans. 

References.— FI. Ind., Ed. C.B.C., 6961 Stewart, P6. PI., f ; 
Mason, Burma and Its People, 47T, 747 ; Elliot, A/. > 

157, tSS ; Campbell, Ec. Prod. Chutia Nagpur, No. 9406 ; ' 

Ind., li., 274; Dymock, Mat. Med. W. Ind., 2nd Ed. 339 i^Vithnson. 
Him. Dist.iVoj ; Ec. Prod., N.-W. P., Pi. V., 8; Drury, G. 11 ., 3 o 6 j_ 
Lisboa, U. PI. Bomb., rgS; Birdsvood,Bomb. Pr., > 59 ,' 

Mysore and Coorg, /., S5 ; Bombay, XV., 435 ; ’ 

Ixxii.; Settlement Report, Chdnda, Cent. Provs., App. Vj 
Habitat.— A diebdous climber with tuberous roots ; met with 
India from the Himalaya to Ceylon and Singapore, ascending to an am 

tude of 5,000 feet on the hills. , „ii,. ncnr-dallv that 

Medidne.-The mucilaginous tuber notices 

of the female plant, uhicli is larger than that of the jnud- 

the use of the root by Hindu doctors, writing, 1 hey p 1 1 piles, 

laginous tasted root in the form of clectuajw in i .},e do-^e 

and in certain bowel-afiections connected with siich , A,, 

about two drachms or more twice daily. Rheede stat . ‘ 

is “truly cephalic;” for mixed with cocoanut, pepper, re * » 
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Monkeys. {f. Murray.) 


MORCHELLA 

esculenta. 


and other ingredients to form a liniment, it relieves all pains in the head. 
Dymock informs tts that the joice of the root is a domestic remedy in the 
Konkan for the inflammation caused by contact with the urine of the 
House- Lizard (fidl). 

Special Opinions. — § “The powder of the dried fruit introduced into 
the nostrils is said to give rise to repeated sneezing” [Surgeon-Major W. 
D. Stcvinri, €uttack). “ The tuberous root of the female plant is used in 
Belgaum as an expectorant, and externally in ague cases as an absorbent. 
The loot of the male creeper is used in ulcers, especially those caused by 
snake bites. The unripe fruit is used as a vegetable and given as a delicacy 
to patients recovering from fever” (C. T. Peters, M.B., Zandra). 

Food. — Flowers during the wet and cold seasons, and produces a fruit 
which, when green and tender, is eaten in curries by the natives. The 
tuberous roots of the feniale plant aie also eaten. 

Momordica echinata, Mtthl . see Luffa acutangula, Roxb. ; p 94. 

M. muricata, DC.; see Momordica Charantia, Linn. ; species above. 

Monetia barlerioides, L’Herii.; see Azima tetracantha, Lam.; 

[ Vol. 1 , 361. 

Mongoose-plant, see Ophiorrhiza Mungos, Linn.; Rubiace^. 

MONKEYS, Blan/ord, Fauna of Br. Ind., Mammalia, I., 3. 

Monkeys. The name usually given to most of the animals comprised in 
the two sub-orders Anthropoldea and Lemurbidea of the order Primates. 
The first of these sub-orders comprises four families of monkeys, viz., 
the Simiidae, or Anthropoid apes; the Corcopithedd®, or Old World 
apes, monkeys (properly so called), and baboons, with the exception of 
the Anthropoid apes; and the Cebidse and Hapalidse, families confined to 
America, The second sub-order comprises only one family represented in 
South-Eastern Asia, namely, the Lemuridae. 

Few of the monkeys are of economic value, but certain yield furs of 
commercial interest — see List of Furs, Vol. III., 459; many are highly 
destructive to crops, and owing to their semi-sacred character in India, 
little is done to" stop their depredations or diminish their numbers. 

Monks’ hood, see Aconitum Napellus, Linn. ; Vol. I., 95. 

MORCHELLA, Will.; Cooke, Fungi, II., 633. 

Morchella esculenta, Pers. ; Baill., Bot. Med. Crypt., 121 ; Fungi. 

The Morell. 

Vem. — Kana kach, girchhaira (hills), kkumb (plains), Pb. 

References.— 5 ir(?a!arr, Pb. PI., zdS ; Baden Powell, Pb. Prod., 257, sS4i 
Boyle, til. Him. Bot., 44O ; Agri.-Hort. Soc. of Ind., Journals (Old 
Semes), IV., Sel., 267. 

Habitat — This fleshy fungus is found abundantly in Kashmir, Chamba 
and many parts of Northern Panjab. ’ 

Medicine. — It is believed to be aphrodisiac and narcotic. 

_ Food. — The _Morell is commonly eaten by Natives in the regions where 
it is found, and is the only fungus used as an article of food by Muham- 
madans. It retains its flavour well when dry, and is largely exported from 
Kashmir and the hills of the Panjdb to Lahore, Amritsar, and other laree 
stations. It is apparently ver3' similar to the Morell, so much esteemed in 
European cooking, and is considered a great dainty by Natives It im- 
parts a rich mushroom-like flavour to soups, gravies, &c., and when dried 
IS, according to Dr. Stewart, “a not unsatisfactory addition to a stew.” 

" . M. 649 


MEDICINE. 

Juice. 

643 


FOOD. 

Fruit. 

644 

Hoot. 

645 


646 


647 


MEDICINE. 

64S 

FOOD. 


649 


26o 


Dictionary of the Economic 


MORINDA 

angustifolia. Red Bahen. 


650 


651 

652 


MORINA, Linn.; Gen. PI., II., 158. 

to the Natural Order Dip- 
S ’of seven or eight species, natives of Western and Central 

test M indigenous to India, but are of little economic 

SaSoine^'iS®? a native of the 

be thrown Kashmir to Garhwal, is stated by Aitchison to 

an aoTTLhlP by the Buddhists in Lahoul, giving 

lava fro^ ri’’ u Hind , common on the Western Himd- 

listVd^irJ^ n 5 ”V[ ° Kumdon, is mentioned by Baden Powell in his 
the sam^FnarS 'n a letter to the editor, states that he suspects 

Pers^lns. ^ Red Bahen or Bahman oi the 

MORINDA, Linn.; Gen. PL, II., 7/7. 

specits®^Ut?OD!rar‘^o°f'’^^’‘'”b'"& shrubs or trees which comprises about 40 
species, ail tropical. Of these, seven are natives of India, 

Morinda angustifolia, Poxb.; Ft. Br.Ind., III., 156; RuBucEiE. 

byn._M, SQUARROSA, Ham. 

Asitgach, asuhai, kchaiiun, cheniing, ntan, 
Assam ; Ban hardt, hardt, Nepal & Lepcha j Yiyo, Burm. 

Reftrences.— pi. Ind., Ed. C.B.C., 184; Brandis, For. PL, g;8 ; 
Kurs^For* Fl.Btirm,, //., 6i ; McCann^ Dyes and Tans^ Beng,^ ^<5*, 745, 
IS4 > Darrah, Note mi Cotton in Assam, 28 ; Wardle, Dye Report, 30, 81 : 
Balfour, Cyclop , 11 ., ^4. ■ ’ > o' r , c , , 

Habitat.— An erect bush, or small tree, met with in the tropical Himd- 
bvated, from Nepdl eastward to Assam, the Khasia and 
Hills, Chittagong, and Tenasserim. It attains an altitude of 6,000 
tain Himalaya at Sikkim, and of 4,000 feet on the Khasia Moun- 
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ye. —The BARK and wood yield a good yellow dye, which is extensively 
inployed by the natives of the Darjiling district and of Assam, also to a 
^all extent in Burma. In the latter country it is said to be cultivated in 
loungyasforits dye-yielding properties; in the two former regions McCann 
^ates that It IS apparently never cultivated, the wild plant being utilised. 
Darrah, on the other hand, %vrites that it is occasionally cultivated around 
^mesteads in Assam. The process followed in Darjiling and the Garo 
Hills IS d^cribed as follows by McCann: — “The dye is prepared by 
^oe bark of the root and boiling it in water; it is then strained, 
t?‘u boiled over again to the required consistency. In the G 5 ro 

Hills the cotton thread which is dyed with chenrung undergoes a preli- 
minary process of cleaning, resembling that usual elsewhere in dl or dch 
dyeing. The thread is rubbed well with pounded sesamum seed and the 
l^eaves of bambi or daggal (Sarcochlamys pulcherrima) and then left alone 
for t\vo days after which it is well washed. The d3’e solution is made by 
pounding the roots, steeping them in water, and then boiling three or four 
times in succession. Into tnis decoction, when cool, the thread prepared 
WL is placed, and the whole heated gently, but not boiled, in a pot. 
When the liquor is cool, the thread is removed, and again washed. It is 
then steeped in the dye liquor, heated, taken out and washed once more, 
this IS repeated two or three times until the colour is sufficiently fixed. 
.7,0 not dye their clothes with this, the thread is firstdyed in the 

y described and is afterwards woven into cloth ” 

given by Darrah of the method of dyeing followed in Assam 
s°niewhat from the above, and is of sufficient interest to be 
riny ot quotation in full;— “The roots are cut into very small chips, 
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and thrown either into cold or boilingf water. The cold water process gives 
a very bright red, while the solution in boiling water gives a very pale red. 
The colour varies according to the greater or less care bestowed on the 
dyeing, and is said to be very permanent. Chips of the bark of hteku 
(Baccaurea sapida, Muell. Arfr.), and leaves of the bhoomrati (Symplocos 
spicata, [Roxb.), are boiled with the dsu^ach as a mordant. 

•The following is the process adopted by the Phakials : — "The thread, 
having been steeped in mustard oil, or in oil obtained from a pig or ele- 
phant, is boiled for an hour or two, and then exposed in the sun to dry for 
twenty days. When thoroughly dry, it is washed and boiled with wood ashes 
in water and put out ir the sun to bleach. Roots of the dsugnch are then 
cut up and pounded. Water and wood ashes are added, and, the thread 
having been placed in the mixture, the whole is warmed over a fire. It is 
then allowed to stand for a day, after which the thread is taken out and 
exposed to the sun. The shade of red depends on the number of times the 
thread undergoes the last steeping process and subsequent exposure. The 
oftener this is repeated, the darker is the colour produced.” Samples 
examined by Mr. Wardle were reported on as follows, “ This root contains 
a moderate amount of yellow colouring matter, and by the application of 
various methods will produce rich golden dyes. It is said to produce a red | 
dye, but the sample sent to me would not yield it. It is probably used in 
connection wth manjii, or sometimes mistaken for it. The Madras speci- 
men contains a fair amount of red colouring matter combined with yellow, 
but the Darjfling specimen and that from Dinajpore yield only yellow 
dyes.” Similarly, in the cases of the other species of Morinda, Mr. Ward/e 
admits his havingfailedlto obtain thedi reds of India, affirming that all yield 
only yellow and orange shades. In a letter written subsequent to his visit 
to India, however, he writes, " But on visiting India, I found undoubted 
evidence in Calcutta, the North-West Provinces, Rdjputana, &c., of the 
constant employment of both- these species, yielding excellent reds on 
cotton, both in prints and dyes.” 

Morinda citrifolia, Limi. • FI. Br. hid.. III., ijj. 

The Indian Mulberry ; the Togari wood of Madras. 

Considerable confusion has long existed in Indian botanical and econo- 
mic literature regarding the dye-yielding species of Morinda, and especially 
the forms referable to this species. Many writers, with some degree of 
evidence in their favour, have considered M. tiactoria to be but a wild 
form, and probably the progenitor of the cultivated M. citrifolia, 

Others have supposed M. bracteata of Roxburgh to be the wild form, 
with apparently much less likelihood of truth. The F/ara of British India 
has recently dtecnbed the species 'as including the following varieties, 
which, in accordance with the rule uniformly pursued in writing this work, 
may be given 

Vsr. a, citrifolia, proper, — M. ciTRrFotiA, Linn. 

Var. /3, bracteata, — M. bracteata, Roxb, 

Var. y, elliptica. 


vu "^i fnay be remarked that var. bracteata ol 

the Flora will probably by future writers be restored as a species, for th( 
reduction of that plant to citrifolia appears quite untenable. M. dtrdoli 
proper IS always a cultivated plant in India, and is probably also so k 
Polynesia. But . bracteata, Roxb,, is a remarkably common sea-boarc 

plant all round the Indo-Malayo-Burma-Andaman coasts and fs apoar 
ently never cultivated anywhere, and besides this sharp distinction bZeer 
the two, each possesses characters which seem sufficient to separate then 
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specifically. In any case M. tinctoria, which has always been more or less 
united with M. citrifolia in economic writings, would appear (if it also be 
not entitled to the rank of a species) to be much more nearly related to that 
plant and much more likely to be its sylvan form than M. bracteata. In 
this light, therefore, it must be held incorrect to assign M. bracteata the 
position of a variety under M. citrifolia. 

Vem. — Var. n, citrifolia, proper — Al, tick, ah, barra-al, Hind. ; Ach 
aich, achhtt, Bkng.; Al, C, P. ; Aal, bdrtundi, abri, dlan, atnshc, 
ndga-kttda. Bomb. ; Al, snrangi, hartondi, ndga kiiudd, Mah. ; Al, 
saraoji, Guz. ; Al, Dec.; Mina-maram, munja-pavattay, Tam.; Nuna, 
loritgtt, Molagha, maddi, Tel.; Sira njihadi, mnddi, Kan.; Ka-dn- 
pilva, 1\Ialav. ; Nyah-gyi, nic-pa-hsev, Burm.; Ahu-gaha, Sing.; 
Var. /3, bracteata— Awrrft, huldi-hnnj, ranch, Bkng.; Mhau-bin, 
yaiyes, Burm.; Yahu-gaha,S,\tiG. 

References. — Roxb.,FL Iitd.,Ed. C.B.C,, 1S2, 1S3 ; Voight, Horl.Sub. 
CaL, 38 s; Braitdh, For. FI., 211 t Kurts, For. FI. Bunn., II., 60; Bed- 

dome, FI. Sylv.,t. 220 ; Th-xaites, Fn. Ccyl. PI., 143; Dalz. & Gtb'.., 

! Bomb. FI., IT4 ; Stewart. Pb. PL. US ; Mason, Burma and Its People, 

1 4^3, 532,786; Rhcede, Hort Mal.,l., t. 52; Atnslir, Mai. Ind., II,, 

254; Irvine, Mat. Med. Patna, 7 ; Medical Tohog., Ajm., 125 ; Sakha- 
ram Arjtin.Cat. Bomb. Drugs, 206 ; Dy mock. Mat. Med. W. Ind., 
2nd Ed., 403 ; Birdwood, Bomb. Prod., 332 ; Drury, U. PI. Ind., 2Q6 ; 
Useful PI, Bomb CVol. XRF., Bomb. Gao,), 8S, 162. 200, 24b, 3 ^ 2 , 
400 ; Atkinson, Econ. Prod., N.-W. Prov., Pt. III. {Dyes and Tans), 
JS-20 ; Crookes, Hand-book, Dyemg, &c., 30 i ; Lwtard, Diys, 49 , S 3 , 
66, 69, 134; McCann, Dyes and Ians, Beng., 20-3S ; Wardle, Dye 
RfpL, 32 , 33 , 39 t Com. PI. & Dn,gs, VIII., 4 S : Eepp-t, Agnmltural 
Dept. Bomb., sSSSSg, App. xtt. ; Settlement Report i--Central Province'!, 
Chanda, App. vi. ; Nimar, 393 ; Mundtah, 88 ; NnT!Wgkpur,s 3 ; Banda, 
49 ; Chindxodra^ 23 : GaBcHeerst'^Bonibay, ^ 37 i 

24; Kill., 23 ; A'K.. 436; ^VIIL, 44 ! K.AV. P.^ /., S 7 , 3 t! 
Mysore and Coorg, III., 28; ALyt.-IIort. Soc. Ind. ;~yournnls {Old 
Series), VII. (Pro.), 24; IK., (. 3 cl.) 44, S 4 , $8 ; MH., 359 ; Indian 
Forcstrrj ///., 203, 237 ; VJlJ*t 37S ; A., 33 > 
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distinction between nl and dch, but it is believed that they allude 
merely to different qualities of the dye stuff, and not to the products of 
different species. Accepting this assumption as correct, a resumd of avail- 
able information regarding the cultivation of the tree, the outturn and price 
of dye stuff, and the methods employed in.dyeing with it, as practised in 
the different provinces, may be here given. 

AL DYE. 

I. North-West Provinces. — The cultivation of dl is chiefly confined to 
the Bundelkhand districts of these provinces (Banda, Harairpur, Jhansi, 
and jjilAun), although it is also grown in the southern parts of the Futehpur 
and Cawnpore districts bordering on the Jumna. .It does best on the 
peculiar black soil of Bundelkhand {Buck). , In the Revenue Administra- 
tion Report for 1887-88, 4,158 acres are returned as having been under 
the crop in Hamfrpur, 2,191 in Jhdnsi £ 1,450 {Buck) j, and 512 in Jalaun. 

The method of Cultivation, production of the dye, and process followed 
in using it, have been^ fully described by Mr. Wright, Sir E. C. Buck, and 
more l.ately by Colonel Ternan; from the accounts given by these writers 
the following facts have been compiled : — 


Statistics per acre. 


Plough- 

ings. 

Time of 

Seed. 

Weeding. 

Cutting. 

Digging. 

Chopping. 

Outturn. 

soxNing*. 

Koot. 

5 

Sawan 

(July). 

f 

mds. 

1 

8 times. 
Ploujihcd 
twice. 

20 men 
a day*« 

10 men a 

monthr 

4 men a ! 
' day. 

10 mds. 


The crop is grown in black (mdr), friable soil which has been pre- 
viously sown with a spring crop for two or three years, but which does not 
receive manure. On the first fall of rain it is ploughed with the bakliar 
plough not less than five limes, oftenerif possible. This implement is 
a sort of hoe plough, used in the Bundelkhand districts in place of the 
ordinary short conical share ; it consists of a hoe-shaped piece, about 20 
inches broad and 5 deep, which enters, into the ground about 8 inches, 
and is much more powerful in breaking up the soil and eradicating weeds 
than the ordinary plough. Towards, the end of July, the seed is sown 
broadcast, about two maunds to the acre, and thoroughly mixed in the 
ground with the bakliar. Early rain after sowing is necessary to the wel- 
fare of the plant, which sprouts in about twenty days. It is weeded four 
times, and has to be protected from injury bj' cattle. In the following July, 
the soil ib turned up round the j’oung plants, and the land is weeded twice. 
In the rains of the third and fourth years the field is ploughed between the 
plants, to allow the rain to reach the roots, and at the end of 3§ years 
from sowing the roots have matured and are fit to be collected. 

During the second, third, and fourth years seed is collected, about 20 
seers, according to Oolonel Ternan,. being obtained per bigha the second 
year, and about 10 seers in the two following. Towards the end of Decem- 
ber, 3^ ycars after pwing, the trees are cut down, the roots are dug up 
with pickaxes, collected, sorted, and cut into lengths, each root being 
di\ided into three according to thickness. The cut root is then carefully 
dried .and packed close in gunny bags. The three classes of root have very- 
different coinmeranl values, ana are known by distinct jiames. The thin- 
nest or best is know n as hdrgharla, bhdra, or bdr, and fetches about R8 per 
maund ; the middle part of the root, /ar/,y/inrnH, pachnter, is worth R4 
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per maund, and the thick end, or most inferior part, pachhkat ghatiya, lari 
fetches only R2 per maund. Very thick roots, called katerdo, are valueless 
for purposes of dyeing, but are peeled and mixed with the others as an 
adulterant. The price of the dye has fallen off greatly during the past few 
years, and in former times was worth as much as R20, Rio, and Rg, accord* 
mg to its class. According to Oolone. Ternan, the three sorts are gene- 
rally mixed before being sold in the proportion of li seers of the thin, 2 
seers of the medium, and 3 seers of the thick quality. An acre of ground 
generally produces from 10 to 14 maunds of root, one-third of each class, 
and 6 maunds of seed. 

In former times, when the dye was of greater value, the cultivation was 
profitable, but now, as a rule, it is said to be generally attended with loss. 
Though the actual cultivation does not cost much, digging the roots is an 
operation requiring much care, and consequently much time and labour. 
The total outlay per acre is said by Mr, Wright to amount to over R89, of 
which the chief items are R37-8 for digging, R16 for watching, and the same 
sum for rent. The last item appears to be high, indeed in Jalaun the acre 
rate is said to be only R2-8 for the best mdr. The value of the whole pro- 
duce (at 10 maunds of the root per acre) comes to only R46, so the loss, if 
the figures given be correct, must, as a rule, be consmerable. It is note- 
worthy, however, that the cost of cultivation as returned from other Prov- 
inces is much less than that calculated by Mr. Wright, and that in all 
cases the profit obtained is said to be large. 

The method of using the dye is described as follows by Sir E, O. 
Buck: — “In dl dyeing the previous preparation of the cloth is the most 
noticeable thing. The colouring matter is, as with safflower, not extracted 
from the plant till in the actual operation of dyeing. The roots are mixed 
with a little sweet-oil and ground to powder in a handmill. Cloth is dyed 
by being, as a rule, boiled with this powder. The kind of cloth most fre- 
quently dyed with dl is the coarse fabric known as khdriia. The following 
is a description of the process of dyeing which is for the most part applic- 
able to every other kind of cotton cloth : — 

“The cloth is well washed and soaked in water with which some powder- 
ed sheep’s dung has been mixed ; the next step is the bleaching fver. 
merdi). For this a mixture is made of 4ib of castor-oil, 5ib of the alkaline 
earth known as rassi, and of sheep’s dung in about 30 gallons of water. 
The cloth is steeped in this mixture for twelve days, when it is washed 
in clear water. It is then soaked in a decoction of myrobalan (Terminalia 
Chebula) in water, and after that in alum water. It is then ready for the 
.application of the dye. For each piece of cloth measuring S yards X i 
Vard, 3oib of powdered dl are mixed with water and boiled. Into the mix- 
' e, while boiling, the cloth is thrown and boiled with it till it has become 
.-fd to the shade required. It is then cleaned and washed. It is sized 
dy\'eing dipped in a solution of gum and water and beaten smooth with 
by Dien clubs. , , • , , 

woodVheterm hhdrua is properly applied to this cloth when it has been dyed 
r^d colour in this manner; before dyeing it is generally known as 
a dull-rlce manufacture and dyeing of this cloth is almost peculiar to the 
ikri. Tt'hood of Mau Rdnipur, in the Jhansi district, and the follomng 
neighbour! ;t 1,5 made in the settlement report of that district The 
mention of', Ranipur is chiefly peopled by dlwhis (washermen) and chtprs 
town of Maip dye in 4/), besides the bantyas who are engaged in the 
{the caste is an important branch of industry and one of ^rcat 

khdrua trade, \he prosperity of the place. ’ ’’ Dyeing a bale of sixty pieces 
consequence to k cost R28, a bale of und\cd ikri sells for R 5 j^» after 
of cloth is said td> pPQfil; (q 5 ^I^er amounts to The annual 

dveing’ for R90, so ^ 
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value of the export from Mau Rdnipur m and other cotton cloth® 

and al dye is stated to be R6,8o,qqo Besides khdrtta. the well known red 
sdlu is dyed with dl, either by steeping it in a tincture of the dye-stuff or by 
the process above described. In the former case the colour is fleeting, in 
the latter permanent. The colour produced is a dull red, not so brilliant, 
but far more lasting than that of safflower dye. It is little employed in the 
production of compound colours or intermediate shades. Sir E. O. Buck, 
in a letter to the euitor, says that one of the most remarkable properties of 
Khdrua cloth (i.e„ cloth dyed with cIl is the fact that it is not attacked by 
white ants. On this account it is universally used to wrap round the 
account-books of bakers and shop-keepers. 

II. Central Provinces. — The reports from these provinces include under 
dl both M. tinctoria and M. citrifolia, but it is probable that, in the 
greater number of cases, the latter is referred to. In the Urya district of 
Sambalpur and the Telegu district of Upper Godaveri, a wild or spontane- 
ous species (ancht) is said to be the only one known or used, and has 
generally been spoken of as M. tinctoria, but may possibly be simply a 
spontaneous form of M. citrifolia. This supposition is supported by the fact 
that in other districts the cultiv.ated dl only is known, and is spoken of by 
reporting officers as M. citrifolia. Both of these forms, whatever they 
may be, are taken collectively by the Chief Commissioner on a note on the 
subject, republished in a condensed form, as follows, in Uiotard’s Dyes : — 


Districts. 

Area m 
acres* 

Cost of culti- 
vation per 
acre. 

Value of 
produce per 
acre. 

Total quan- 
tity of pro- 
duce m 
maunds. 

Narsinghpur .... 

Damoh 

Ralaghat 

Scorn ..... 

Saugor 

Nagpur 

I.22S 

I >556 
125 

25 

979 

2,171 

^ a, p, 

39 >2 0 

36 8 0 
15 0 0 
33 0 0 

82 2 0 
21 0 0 

S a. p. 

55 0 0 

56 0 0 
40 0 0 
60 0 0 
92 0 0 
62 0 0 

6,135 

Sf'zyz 

625 

150 

3,to8 

5,880 

6,081 

... 

... 

24,170 



These figures give an average production of four maunds per acre. For 
the Jubbulpore, Daraoh, Sambalpur, and Upper Godaveri districts figures 
are not furnished — in the two latter the plant is said to be found growing 
wild. 

The method of cultivation, pursued throughout the province, may 
be summarised by saying that the seed is sown broadcast in July ; that 
the plants are allowed to stand for three years; that they grow two feet 
high in that period ; and that the roots are dug up in October, dried in 
the sun, cut to pieces, and then stored for sale. Almost all the dl produced 
is used within the district in which it is grown, Damoh alone sending 5,000 
maunds to out districts. The wild variety is said to be collected from' the 
forests and exported in large quantities, but to what markets is not stated 
except in the case of Sambalpur, which is said to send 1,000 maunds to 
Madras and to Nagpur, about half each way. 

'I'he average prices of merchantable dl vary from 3 seers of the thin to 
10 seers of the thick quality per rupee. ' 

An interesting account of the dl cultivating class is to be found in the 
Settlement Report of the Nimar district, •' It is wholly in the hands of a 
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their monopoly, excommunicate any 
of their members found to have sold or given away any of the seed. The 
Alees seldom own cattle, and usually rent a ready-prepared field for 
three years, as their crop cannot be grown successively on the same land, 
and they practise no other cultivation. 

The is sown in the first year along jowaf't, both for profit and 
to shade it from the sun« It stands alone the second vear and is not 
gathered till the third. To collect the roots intact, the*' soil is carefully 
dug out to the extreme depth it penetrates, three or four feet The land is 
thus returned to the owner greatly improved by the deep working it has 
received, and he immediately reaps a magnificent crop of toda or cotton 
from it. The cultivators are, theref .re, by no means averse to rent their 
land to the Alees, who also pay very high rent for suitable fields ready- 
prepared. The writer has known R600 paid for 17 acres for the three 
years’ lease, that is, R11-12 per acre per annum, and this for land worth'a 
rent, for ordinary purposes, of not more than Ri per acre. The profit of 
the cultivation must therefore be very high, though it is quite impossible 
to ascertain what it really is, from the suspicious Alees.” 

III. Berar. — Liotard writes : — “ The average extent of land under dl 
(the produce of M. citrifolia and M. tinctoria) and the total average pro- 
duce are estimated to be yearly thus : — 


District, 

Acres. 

Produce in lb 

Amraoti 

I,Co2 

3,775,936 

Akola .......... 

1,432 

4,924,340 

Elichpur 

L>73 

964,976 

Buldana .......... 

30 

>5 

Wun 



Basim 

... 

... 
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'I he average cost of cultivation is R25 per acre, the average price of 
the produce is 2 annas per ib., and the average profit is R30 per acre. Al 
is sown between the 15th June and 15th July, immediately after the first 
fall of rain ; 2 i 61 }j of seed are used for each acre, and is sown in rows in 
ground twice ploughed. It germinates in about a month. In the first 
year the plot sown is weeded three times, in the second year it is weeded 
once, and in the third year the plant attains the thickness of a rnan’s 
thumb or finger, the thicker plants are called jambora, and the thinner 
are the dl proper. The root is cut into small pieces, and thus sold.” 

IV. Madras.— M. citrifolia is grown almost everywhere in this Presi- 
dency, and is largely used, most of the red cotton turbans and other red 
cloths so much employed in South India being dyed by the root-bark. The 
red colouring matter, called serinjewe by the dyers, is generally fixed by 
means of alum. The colouring matter of the wood is apparently not uti- 
lised, probably owing to the superiority and comparative cheapness of the 
root-bark. Dr. Balfour states that the latter could be obtained in large 
quantities and at cheap rates, the smallest and best roots fetching only 
from R8 to Rio a maund of Sail). Large quantities arc, at the present 
time, exported from Malabar to Gurerdt and Northern India. 1 he al aye 
is gradually supplanting the more expensive red obtained from chay root, 
once famous as yielding the fine reds of Madras handkerchiefs and 
turbans. , , 

V. Bombay. — In 1888-89, I,I5S acres were returned .as under the crop 

in the whole Presidency, of which S75 were in Khandesh, 273 m blioLapur, 
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6 \n .Surat, and i in Bijapur. M. citrifojia also grows spontaneously ^ : 

KhSndesh jungles where it is collected by the Bheds. M tmctona is 
said to be cultivated in the northern part of Gujerdt. The price of the root- 
bark is said to be 12 seers for a rupee, or a little under R7 a maund. Th 
only detailed description of the cultivation and utilisation of al in this Presi- 
dency is by Mr. Narayan Daji, in his work on the Art of Dyet^tg tn Western 
/niiirt, published in 1873, from which the following has been compiled. 

The method of cultivation is similar to that described elsewhere, and q 
need not be again described. The roots obtained are known collectively as 
suranji, and the three commercial kinds, as gujeraU, the thin sort ; gliah, 
the thick ; and malabdri, the mixed or medium kind. Mr. I^ji expresses 
the opinion that the best sort may be the root of M. tinctona, but it is more 
probable that the dye-stuff is, in Bombay as elsewhere, simply selected arti- 
ficially for commercial convenience. v- 1. • 

is described as being used in the same way as madder, for which in- 
deed it is emploj'ed as a substitute. The reds obtained are not inferior to 
those of madder in quality, but are said to be less permanent, and to be 
capable of being produced in fewer shades. The mordant used is alum, 
and the process in no way differs from that of madder dyeing, except 
in the fact that “galling” so necessary in the latter is dispensed with. 
Mr. Daji describes three different processes at length. The first, for 
the production of “morindared',”1s a'"cold” process, requiring no boiling, 
and is generally used for twist., The thread or fabric is first washed 
in plain water and dried, then steeped in a mixture of castor oil, carbonate 
of soda (khdro) and water, called khdrani. After soaking in this fluid for 
a night it is dried, exposed to the sun for seven hours, steeped jn a little 
fresh water, well beaten, and kept tied in a moist state for one night. Next 
morning it is again exposed to the sun; and these operations are repeated 
for eight days, at the end of which time it is thoroughly washed and care- 
fully dried. The twist by this process acquires a soft silk-like texture. 

It is dyed by steeping it for four days in a mixture of solution of the 
dye-stuff with saturated solution of alum, during which time it is frequent- 
ly worked up. At the end of this operation it is taken out, washed, dried, 
and finally steeped in a solution of carbonate of soda, which renders the 
colour brighter. 

_ A “ morinda purple ” is produced by steeping this morinda red twist 
in a “ peculiar black dye,” which Mr. Daji does not describe. Cloth is 
generally dyed by a “hot process,” after previous treatment" with filtered 
mjTobalan liquor, fresh goat’s dung, and a solution of alum and turmeric. 

VI Bengal.— The following description of the cultivation and utilisa- 
tion of the dl tree m the Lower Province is given-by McCann under the 
narne of M. Vmctoria, Raxb. : — “ This small tree seems to grow in most parts 
of Bengal in sufficient quantity to meet the demand for the dye, which is 
almost entirely local, and it is consequently cultivated to only a slight extent. 

I he only estimates received of the area under cultivation are the follow- 
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• V 50 bighas. 
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10 acres. 


It IS, however, cultivated in many other dis*ricts, but only to a «:l,Vl,t ’ 
tent, ond m such a manner that the area under cultivatio/cannnfV®”^ 
t.-uned. U IS occasional, y growm for home useTn'^trnrrome"L« 
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small patches in homesteads or betel-nut plantations (Kuch Behar). In 
Orissa it is everywhere allowed to grow as a weed in the weavers’ home- 
steads for use ir. dyeing, the weavers being in general the dyers in that 
part of the country In far the greater part of Bengal the plant is 
not cultivated at all, being found in sufficient quantity in the jungles. 

“ In Bengal the plant is everywhere, except in Orissa, propagated by 
slips or cuttings, and not from seed, as would seem to be the case in 
other parts of India ; in Orissa, although generally grown from cuttings, 
it is occasionally raised from seed. It grows in all soils, but best in rich 
soils : the soil best suited to its growth is ordinary black soil with a slight 
admixture of sand. In the Darbhangah district the best soil is that locally 
called baugar, 

“The method of cultivation as followed in the Patna Division, from 
which fullest particulars have been received, is as follows The slips or 
cuttings from the previous crop, about a foot and a quarter long, are laid 
down from January to April {Paush to Ckattra) in a bed, so as to form a 
stock, and are watered regularly every third day until the rains set in. At 
periods varying from middle of June (Darbhangah) to September {Saran), 
these slips are transplanted into a field previously carefully prepared for 
the purpose by ploughing and weeding. About a fortnight after trans- 
planting the field is weeded; the plants are watered regularly until new 
leaves shoot out, after which nothing in the way of cultivation is done for 
over three years, but the plant is left to mature of itself. A moderate 
quantity of rain is necessary for the perfection of the plant, both excess and 
deficiency being injurious. In the cold weather following the third year, 
by which time the plants have attained a height varying front 2 feet to 8 
feet, accordins* to tne quality of the soil* whilst the straight, spindle-shapea 
roots extend into the ground to a depth of 3 or 4 feet, the roots are dug up, 
generally in January and February. At the same time the portion of the 
plant above ground,. except the upper part, is cut into slips of about a foot 
and a quarter in length, which form the cuttings from which the plant is 
propagated as above and the next crop secured. _ , r. ..t, 

“ In other parts of Bengal where the plant is cultivated, after the 
fields have been carefully ploughed and weeded, deep trenches are dug 
and the soil from these formed into parallel ridges, generally a little over 3 
feet apart, but in Bdkarganj only r8 inches. On these ridges the cuttings 
or slips are planted at a distance of about t8 inches apart. In Bdkarganj 
apparently the trenches between the ridges are filled with fine earth, and 
ttecuttings planted in these furrows, instead of on the ridges as elsewhere. 
In the Birganj jurisdiction of the Dmajpur district the plant is only cult.- 
vated on the strips of lapd around fields devoted to other purposes. In 
this district the plant is propagated by cuttings from the r<wts of mature 
Plants 3 to 4 inches long, instead of slips from the stem. The period of 
SSfn<^ out the cuttingsTthe amount of care devoted to the grouing plant, 
mimher of vears allowed to elapse before the roots are dug up, 

fiiSl'o’fju* S oSif’june'in 

Pergunnahs. There is probably some error ^dely in two 

two districts, as the period of planting can scarcely 

districts so close together. <;eems to be devoted 
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soil about their roots is dug up and loosened in September and February, 
and kept carefully free from weeds in the intervals between these diggings. 
This process of digging is, apparently, repeated every half-year until the 
plant is mature. 

“The period required for the maturing of the roots seems to vary consi- 
derably in different districts, depending, no doubt, on local peculiarities of 
soil and climate. In the Patna districts and in Bdkarganj, the roots are 
ready for digging up at the beginning of the fourth year after the planting 
of the cuttings; in Dindjpur and Kuch Behar, the roots attain maturity in 
either three or four years; in 24.-Pergunnahs in about five years; and in 
Nadiyd the plant is said to be fit to yield the dye in ten years. _ If this lat- 
ter statement be correct, taken along with the more elaborate digging and 
weeding required in the cultivation of ach in this district, it would seem to 
imply that the soil of Nadiya is less adapted than that of any other part of 
Bengal for this particular plant. Where the plant grows wild, there seems 
to be generally no special season for digging up the roots : the soil about 
them is turned up and a few of the roots cut off, the plants being left 
standing. 

“ It must be understood that the plant is still young when the roots be- 
come best suited for dyeing purposes, and that if allowed to grow it would 
ultimately attain the height of a large mango-tree, but the roots after the 
first three or four years no longer yield the dye in any quantity'. The 
height attained by the tree, when the roots are best suited for dyeing pur- 
poses, is given variously as 2 to 3 feet (Patna), 6 to 8 feet (Darbhanga), 6 
to 8 cubits (DinSjpur) : the circumference of the trunk is stated to be half a 
cubit (Dindjpur). 

“ The Collector of Balasor states that achhu is considered to be a most 
exhausting crop to land. ^ After a crop of achhu, land has to lie fallow for 
from three to five years.” As a consequence, a very high rent (Rio per 
acre) is charged. 

_ “ As regards the average quantity of root obtained from each tree, in the 
Dinajpur district we are told that each tree produces on an average 1 seer 
of root. The Collector of Balasor states that an acre grows from 2,000 to 
4,000 plants, producing from 5 to 10 maunds of achhu. This would give 
about I seer of root for 10 plants, which would seem to imply that the 
plant is only one-tenth as productive in Orissa as in Dindjpur. But the 
Orissa returns are probably inaccurate.” 

McCann then gives a table embodying all the figures regarding the 
cost and profit of cultivation, the average outturn, &c. This table is full 
of obvious^ discrepancies which are noted and commented on by Dr. 
McCann himself who observes: — “ Omitting returns which differ so widely 
from the others as to throw doubt upon their correctness, as, for example, 
those from Bdkarganj and Balasor, we may sum up these figures as 
follows ; — 

Cost of cultivation varies from R50 to R too per bigha (distributed, of course, over 
several 1 ears). 

Average outturn . , . 10 maunds tods maunds per bigha. 

Pelling price .... RrtoRi8*per maund. 

Profit ..... RSS to R 1 00 per bigha. 


It will thus be seen that the cultivation of dl is fairly remunerative 
The Collector of Balasor remarks that ‘ a weaver by cultivating an acre 
of achhu is able to recoup himself for all charges of cultivation as well as 
to supply all his home requirements.” 


BENGAL. 


yield. 

682 


• Dr. Schlich, late Conservator of Forests, Bengal, renorted that for R»™i - 
genenal the pncc varies from RG to R20 per maund. But as R2o° is highL^tha^\he 
price mentioned in any one distnct, we have omitted it from this summary! 
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The selling price depends on the fineness of the root, the thin roots 
being by far the most valuable. In some places the bark stripped from 
the stem of the plants, as also the twigs, are used for dyemg purposes, 
the dye they yield being much inferior to that given by the roots. In 
Maimansingh the juice of the leaves seems to be occasionally used as 
a dye for cotton to which it imparts a reddish brown colour. In Sdran the 
price of the root is said to vary from R18 per maund for the thinnest, to 
814 for that ^ inch in diameter. Roots over that size are thrown away as 
worthless. In Darbhangah the roots fetch R 6 , the bark, R4 and the twigs, 
R3. 

Regarding the trade in at McCann writes, “As stated above, the 
plant is generally grown solely for local use, and there is in conse- 
quenc6 very little tr3.de in it between one district and cinothcr. Of the 
total annual produce of the Dinajpur district, 30,000 maunds, _|ths are 
exported to Purniah, Jalpaigun, and Rangpur, adjoining^ disiricts ; aths of 
the produce of the Saran district (540 maunds) is exported into Tirhut; 
part of the produce of the Darbhangah district is exported to Benares 
and Patna : all the dye produced in the Nadiyd district is sent to Cal- 
cutta. A certain quantity also finds its way from the Patna Division 
into the North-West Provinces. The Collector of BdUargaiq reports 
that in that district the rayats sell the roots to mahajatis, umo export 
it to the North-West Provinces and the Panjab for its dye, and that tlie 
annual export to the North-West Provinces is from ’^.ooo to 15,000 
maunds. There is no other mention of trade in this dye between one 
district and another. No particulars have 

competition of aniline or other foreign dyes with ac/i, ^ 

gani, the Collector of which reports that in his district it ua_s formerly 
cultivated over to, 000 to 12,000 bighas of land, but that owing ^0^1 
import of foreign dye-stuff ( ? aniline) its cultivation has now almost 

Describing the preparation of the dye an 1 the processes of dyeing, 

dyoins ;h,»d o, y,™ 

Kuch Behar) it is used also for dyeing thread to form th^bor 1 s f 

dyed with a7 is the coarse cotton fabric ^<"7” f 'd?e the cotton 

cise in the N.-W. Provinces. 

thread or yam for their own u„ ^voven. f LoU.irdagd ) 

dyed thread is then given to the reddUh-vello-othronQh pi»h am\ 

‘‘'Vhecolonrspyonhydlvapfrorn a ^ Contained in 

various shades of red up to a dark fcr . ^hpreis that contained in the 
the root-bark seems to be the -i^id conseqneiitlv where 

woody part of the roots is more ‘ .u- <jye is rcddisfi-ycnow 

ovpr thebark the re.-u g, ,, 


methods 
“ Before 

mitted to a preliminary process Fepar.u.w.., — days 
ate. The most usual process i.s to "^J^.^jongorsheep-dunfr l 

in a mixture of powdered castor-od seeds and con nung 
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then removed, well washed in soft water, and dried Sometimes the cloth 
is boiled in this decoction, instead of being merely steeped in it (Santdl 
Pargands). The dung is occasionally omitted. Thus, in the Santdl Par- 
gands the thread for dyeing is sometimes prepared by being steeped for 
five or six days in water containing powdered castor-seeds alone, anil in 
Lohardaga, thread is sometimes simply well rubbed with charred castor- 
oil seed and then dried. Some other kind of oil-seeds maj' be used in- 
stead of, or in addition to, the castor-seed -. and plantain ashes, the alka- 
line earth called ihar or some other kind of alkaline earth, may be 
employed instead of, or in addition to, the sheep or cow-dung. In Balasor, 
the thread is prepared for dyeing by being steeped in the juice of 
thoroughly ripe pumpkins or water-melons {boitalor kiidoo, and' pmii- 
kakltdni), jn the proportion of i seer of thread in J seer or 16 ounces of 
pumpkin juice. _ The following processes of preparing the cloth are em- 
ployed in the districts mentioned : — 

“ Thready well rubbed with a mixture of charred cnsfor-otl seed reduced 
to a paste with water and com dung, and kept in this paste for two days. 
It is next steeped and rubbed daily for 21 days in water made from the 
ashes of the bhoosa of sirgooja (the oil-seed 'Guizotia abyssynica, Cass.), 
boiled in this ash water, and finally rinsed in cold water. Proportions : 
one seer thread, one seer castor-oil seed, two chittacks cow-dung (Loharl 
daga.) 

” Cloth first cleaned and dried ; then mix the ashes rf plantain bark 
and leaves with a quantity of water sufficient to wet the doth to be dyed • 
to this add castor-oil seed fried and pounded, and mix well, and afterwards 
mix with this decoction mustard-oil. Steep the cloth in this for one night • 
m the morning wash it in this same decoction, and dry it. Repeat this 
process of steeping and washing the doth in the same water, and sub- 
sequently drjung, everj' day for fifteen days. Then wash the cloth in fresh 
water. On drying, it is ready to receive the dye. Proportions : one seer 
of castor-seed for every 60 yards of cloth, one powa of mustard-oil for 
every seer in weight of cloth. (Dindjpur.) 

XT ** .scooped in a mixture of mustard-ail and cow-tfMiig for one night 
Next day it is dried in the sun, and the next night is steeped in water 
containing the ashes of plantain leaves. Next day it is again dried and 
on the third night is again steeped in water containing plantain ^hes 
Next day it is washed tn soft water and dried in the sim. Proportions • 
wsseer, mustard-oil one powa, and cow-dung one powa. (Bdkar^ 

„•! 91 is steeped three or four times in a mixture of oil (castor- 

*■ Cotton thrrad is first mi-xed with oil and alkali, and kept in this statf. 
for a month. li is then well washed and dried, (jklpaiguri.) 
lana . thread is steeped in a mixture of cold water, castor-oil a 
hif oWa/me ashes (the ashes of plants) used 

At inter\'als the material is rubbed vigorously about m 
th^ mi-xture, then taken out and dried in the sun, anf ag^in repfaced 
conUnued for four or five days, when it is washed m cold-water' 
and^^ally dned in the sun. (Cuttack Tributary Mehals!) ’ 

1 he dyeing solution is prepared by cutting the roots nr onn,-,.- 
cmly the bark of the roots, into small pieces, pountfing them well or 
them in adheiih, and steeping dr boiling m water. Generally 
to be dyed, prepared as abov^ is boiled Ivith the 
times, after the roots have been treated as above, they are taken o 
thrown away, and the cloth or thread is simply boiled i^ the Sef conS 
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ing- the dye extracted by the above process from the roots (Dindjpur). A 
great variety of substances are used as mordants or auxiliaries : these are 
lodh bark or leaves, Symplocos racemosa (Lobardagd, Monghyr, Balasor) 
bhauria or bhattli leaves, Symplocos themfolia (Dindjpur, Kuch Behar) ; 
latkan bark, Bixa Orellana (Kuch Behar), sood tree bark (?) (Sanldl Par- 
gands), myrobaians, Termiaalia Chebula (Patnd Division, Monghyr), tur- 
meric. Curcuma longa fSdran, Darbbangab, Monghyr), alum (Birbhiim, Din. 
dipur Nadiya, Patnd Division), dhno flowers, Woodfordia floribunda (Dar- 
bhangah, Monghyr), babtd, Acacia atahica, gumaranic, and other gums 
Darbhangah, Monghyr), lime (Bogrd), saltpetre (Monghyr), Jo/m?'/, Ccrdia 
Myxa iDar]ihng),/reru, t e., red-ochre (Darbhangah), thaltheUng), bark 
and leaves, Acacia Famesiana (?) (Jalpdiguri). Different combinations of 
these substances are employed in various districts. They may be ap- 
plied to the cloth aftet the cleaning process described above before the 
application of the dye ; they may be mixed with the dye before the cloth 
is steeped or boiled in it ; they may be applied to the cloth along with the 
materials used for cleaning and bleaching the cloth ; or, again, the 
materials required for preparing the cloth, these mordants and accessories 
may all be made into one decoction along with the dye-stuff, and the cloth 
at once steeped or boiled in this complex liquid. Most of these materials 
seem to act as mordants in fixing the colour, generally modifying the 
intensity of the red dye produce.d ; the gums are of course employed to 
give tenacity to the colours.” 

A detailed account of the various processes is then given, to which the 
reader is referred for further information. 

WlcOann states that in the three districts — Puri, Hugh, and Midnapur— 
the plant yielding dl is M. citrifolia, not M. tiactoria, but that the methods 
of cultivation and utilization are exactly similar. From the figures given 
by the Collector of Huglf, however, it would appear that the cultivation 
of M. citrifolia is less expensive and considered more profitable than that of 
the so-called ML. tinctoria; also that while the root in general sells at pretty 
much the same rate, the finer varieties fetch a much higher price. A 
peculiar form of dl called hurdi is obtained from M. bracteata in the 
Darjiling district, 

VII. Rajputana and Central India. — M. citrifolia and M. iiactona are 
both said by Dr. Balfour to be commonly cultivated in Bundi, Kotah, and 
Mewar, and Irvine states that the root of the latter is largely exported 
from Ajmere for use as a dye. It is doubtful to what extent these 1 emarks . 
apply to M. citrifolia, or to M. tinctoria. 

VIII. The Nizam’s dominions.— Lfotard writes: " Reports received tell 
us that it is known as scrinji in these territories. It is not produced in the 
Tandur district, but sold by merchants from Hanamkonda and Nirmal at 
(bali-stcca) K2 for X2 seers, and is used to a small extent in dyeing the 
khadi cloth. One of the officers of His Highness thinks that the soil of 
the Edlabad Taluk is well adapted for the culrivation of the sennji plant.” 
These remarks appear to apply to M. citrifolia. 

IX. Bunna.~Wlason states that the Burmans prepare their red dyes 
most usually from therootsof two or three species of Morinda, but that the 
species most generally seen in cultivation is M. citrifolia, Roxb. fyr, oitn- 
folia proper), Kurz states that this species is generally cultivated m 
native gardens throughout the province, and District officers have reported 
it as growing apparently wild, and very plentifully, in the lavoy and 
Toungoo districts. Balfour mentions that M. bracteate is common 
throughout the Province of Pegu, and is frequently culfivatcd r. 

^yee homes. This is the only reference the writer can to ^ 
lion of M. bracteata', and is probably a mistake for M. 
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tinctoria. 0. W. Oliver, Esq., Conservator of Forests, Burma, in a 
note kindly furnished to the editor, states that, as far as he can make 
out, there are three common forms of Morinda in Pegu — i, Nibase iannge, 
said to be the best, cultivated by the Karens; 2, Nibase rattfese, wild in 
swamp forests ; and 3, Nibase segyu wild in Dipterocaipus forests. The 
writer is unable, from want of material, to determine what these forms are. 

In Bassein 8S acres are said to be cultivated with the nyaui'gyi, the 
sowing being done in June or July. Information as to the (juantities and | 
value of the dye produced is unfortunately wanting, nor is it known to 
what extent the cultivated plant is M. cititfolia or W. tinctoria, some 
reports mentioning one, some the other. 

ic. Assam. — The chief dje-yielding species of Assam is apparently M. 
angustifolia, for an account of which the reader is referred to the descrip- 
tion of that species. 

Foreign Trade in Al Dye. 

Of late years dl root has been occasionally sent to Europe, but no 
regular foreign trade in the dye-stuff appears to exist. The colour 
j’ielded is a fast but dull red, and appears to have little chance of competi- 
tion with those obtained from madder. It is possible, however, that ceitain 
of the orange and golden yellmvs obtained by Mr. Wardle may find favour 
and thus open out a field for foreign trade in the dye. 

CuBmCAL CoAf POSITION. 

The root bark has been carefully examined by several chemists with 
somewhat varying results. According to Anderson it was found to 
yield, by e.xhaustion with boiling alcohol, a crystalline principle, morindin, 
C-3 Hjo Ois, to the presence of which the dyeing properties of the plant 
are due. This substance is deposited on cooling, as an impure flocculent 
material, mixed with a red precipitate. After repeated crystallisation 
’ from alcohol acidulated with hydrochloric acid, it forms satin-like, needle- 
shaped, ' yellow crystals. It is sparingly soluble in cold water, more 
readily in boiling, but is deposited as a gelatinous mass from the latter 
on cooling. It is sparingly soluble in alcohol when cold, more readily 
when boiling, but dissolves best in weak spirit. It is insoluble in 
ether. In alkaline solutions it dissolves readily forming an orange-red 
liquid ; lime and baryta water yield red precipitates, while acetate of lead 
forms a crimson precipitate. Morindin dissolves in concentrated sul- 
phuric acid, forming a deep purple-red solution. Heated in a close vessel 
It melts and boils, emitting beautiful orange vapours, which condense to 
red, needle-shaped crystals, insoluble in water, but soluble in alkaline 
liquids, giving a violet colour. This substance, which Dr. Anderson calls 
morindone, seems to be the same as that formed under the, influence of 
sulphuric acid. The ammoniacal solution of morindone yields, with alum, 
a red lake, and gives a blue precipitate upon addition of baryta water. 
Professor Rochleder considers morindin to be identical with tberube- 
rjdhric acid which he obtained from madder ; but later investigations have 
proved that it differs in being insoluble in ether, and in its behaviour w’ith 
alkalies. The same chemist regarded morindone as identical with aliza- 
rin, but Dr. Anderson’s analysts shews the composition of the former 
to be C., 65'8r, H., 4-18; figures which do not agree with the composition 
of alizarin, but agree veiy nearly with those which Dr. ScbUtzenberser 
found for purpurin, nig., C., 65-6, H., 3*2 (.Crookes). 

Medicine.— Ainstie states that the Cochin-Chinese place M. citrifolia 
amongst their medicinal plants, beliering the iruit to be deobstruent 
and emmenagogue:. -Dymocic writes that Ih leaves are used in Bom- 
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bay as a healing application to wounds and ulcers, and are administered 
internally as a tonic and febrifuge. Mr. Brownlow, in a note on the timber , 
trees of Cachar, states that the young leaves of van bracteata are intense-/ 
ly bitter and are used by the Natives for the sequelm of fevers {Agri.-j 
Hort. Soc. Ini , Jour. {Old Series), XIII,, J59). According to Irvine the! 
ROOT of citrifolia proper is employed in the Panjdb as a cathartic. 1 

Special Opinion. — § “The charred leaves made into a decoction witia 
mustard are a favourite domestic remedy for infantile diarrhoea. The un-j- 
ripe berries charred and mixed with salt are applied successfully to spongw 
gnms’’ {Native Surgeon T. Ruthman Moodelliar, Chinglepui, Madras 
Presidency). 

Food. — The fruit when green is frequently eaten in curries 5 when ripe 
it is also used as an article of food, and is said by Mason to be a great 
favourite with the Burmans. In the Agri.~Hort. Soc. of Ind. Jour. {Old 
Series), IX., Sel. 58, it is slated that the albuminous seeds of van bracteata 
when roasted are used in Pegu as articles of food. I 

Structure of the Wood. — Yellow or yellowish-brown, weight from 30 to | 
4oSj per cubic foot, durable, used for making plates, dishes, and gun- ) 
stocks, and, according to Lisboa, suitable for turning. The above^weight ; 
is given by Gamble for the wood of M. exserta, probably referable to 
this species. 

Morinda exserta, jRox6. ; FI. Br. Ltd'., III., rg6. 

This is reduced by the Flora of British India to a mere sexual form of 
either M. citrifolia or M. tinctorla. 


M. persicsefolia, Ham.; FI. Br. Ind,, III., /jy. < 

Syn. — M. LANCEOLATA, Wall. 

This shrub is a native of Burma, Chittagong, and Singapore, and is dis- 
tributed to Sumatra and Siam. Gamble describes it as yielding a good 
dye. Several reports exist from the Chittagong division regarding a 
Morinda dj'e-stuff in extensive use there, which may be the product of this 
plant, but unfortunately sufficient information is not forthcoming to lead 
to the definite identification of the species. 


M. tinctoria, Roxh.; FI. Br. Ind., III., ig6. 

* This is considered by many Indian botanists, as has already been ex- 
plained, to be merely a wild form of M. citrifolia, Linn. It is possible, if not 
probable, this may be so, and thatM . bracteata, regarded b}' others as 
the sylvan form of the cultivated dl, is a distinct and almost entirely wild 
species. The following are the varieties recognised by the Flora of 
Brittsh India : — 

Var. o, tinctoria proper — M. tinctoria, Roxb.; M. aspera, W. & A./W. 
CoReia and nodosa. Ham.; M. leiantha, Kura; A1. citrifolia, 
Bedd., FI. Sylv., t. 220. 

Var. /?, tomentosa — M. tomentosa, Ileyne; M. Naudia «««! Chacuca. 

Ham. ; M. stfnophylla, Spr, ; M. angustifolia, Roth., not of Roxo. 
Var. y, raultiflora— M. multiflora, Roxh. 

Var. 8 , aspera— -M. aspera, W. & A. 

Forma exserta, see M. exserta, Rovb. 

Vetn.—Al, Hind.; Ach, auch, ‘Ifrnharzdra, Achhih^ 

Chain, bankatnri, SanthaL; Larnong, asti ‘ t-L, . ’p,ing 

C P. ; Manjishta, Bomb. ; Maddi chettu, mulaga chcttii, Tn > ^ 
iding’, SiNoinus ; Achehhuka, Sans. 1 he same m 

given for M. citrifolia are indifferently applied to tn ^ . 

M. tinctoria, but those above enumerated appear o 
monly used for the latter. . „ j., - f 

References.- 7 ?o^ 5 ..ir/. Ind., Ed. C.B.C., iS2. 

zn; Kurz, For Ft. Burm.,!!., 50 ; Beddome.Fl.Syh., t. .20, IhaaUes, 

M. 704 




Products of India. 


•MULTAKI 

iriitti. 


Moringa. 


(J. M^crray:) 


En. Ceylon PL, t4S ; Dais. & Gibs., Bomb. FI., 114 ; Elliot, Flora .Andh.. 
lOp, UQ. tSs; Campbell, Ec. Prod., Clmtia Nagpur, No. 8427 ; f.L. 
Dntt, Mai. Med. Hind., sSg ; Irvine, Mat. Med. Patna, j rBadai 
Powell, Ph. Pr., 44 ; Darrah, Note on Cotton in Assam, 34 ; Lisboa, U. 
PI, Bomb., S', 246; McCann, Dyes mid Tans Beny., 2o-3S ; Liotard, 
Dves, 4g, 5/-s3, S 4 ; Wordle, Dye Rept., t 3 ; Gasetteers; — Bombay, 
XVJIL, 44; Orissa, II., ipg. 

Habitat. — Found throughout India from the Sutlej eastward, and south- 
ward to Ceylon and Malacca ; generally wild. 

Dye. — The wood, bark, and root-bark yield a red dye, apparently 
identical with that of M. citrifolia (see dl dye, p. 263). 

Medicine.— Irvine states that the root, like that of,M. citrifolia, is used 
internally as an astringent. 

Food. — ^“The green fruits are picked by the Hindus and eaten w’th 
their carries” 

Structure of the Wood. — Similar to that of M. citrifolia, described 
I under M. exserta, Roxh., by Brandis, Gamble, &c. According to Rox-. 
burgh it is " hard and very durable, variegated with red and while,” and 
"employed for gun-stocks in preference to all other kinds.” 

Jviorinda umbeUata, Linn. ; FL Br. Ini., III., 157 . 

Syn. — M. SCAKDENS, Roxb.; M.TETRANDRA, lack', PADAVARA, 

Vem. — UOMti.j N£na,'kai, ntina marum,T\u.‘, Milughidti, Tec.; 
Maddi rhckhc, Kar. ; Kirri-salla, SlSO. 

R-ferences. — Roxb., FL Ind., Ed. C.B.C., 1S4; Kurs,For. FL Burnt., II., 
f>2 ; Thwaites. En. Ceylon PL, 14S ; Ainslie, Mat. Ind., II., Z$ 3 ; Dymock, 
Mat. Med. \V. Ind., 2nd Ed., 40s ; Drurv, U, PL, 201 ', Lisboa, U. PL 
Bomb., 162,200 ; Casetteers, Mysore and Coorg, I., 436 ; Ind, Forester, 
III., 237 ; Moore, Man. Trichinopoly, 7p. 

, Habitat. — A diffuse shrub met with in the hilly regions of Eastern 
Bcng.al, ascending to 4 000 feet on the Khdsia mountains, also in the Ma- 
lay Peninsula, ami in South-Western India, in the Southern Konkan, the 
N’llghiri Hill®, the mountainsof Travancore, and in Ceylon. 

Dye.— Like all other members of this genus, the root yields a dye, 
but of a brilliant yellow, not a red, colour. 

Fibre. — Thwaites states that the Singalese employ the tough stems 
instead of ropes for binding fences. 

Medicine. — Ainslie informs us that the i-e.wes, made into a decoction 
in conjunction with certain aromatics, were emploj'ed in his time by the 
"Tamool doctors ’’ in cases of diarrhoea and lientcry. 

Food.— "The green fruits are used in curries and the ripe ones 
eaten” (Lisbia'i. 

MORINGA, fuss.; Gen. PL, J., ypppo, 
loringa concanensis, Nimvio ; FI. Br. Ind., II., 45; Moringes. 

oinjna, segora, Itegu, segu, R.aj.j Mdah, Sind; Sainjna, 

References.— Grrtr... Cat. Bomb. PL, ei; Dale. & Gibs., Bomb. Pl., grj . 
e^aiuhs.For. FL, 31 ! ; Gamble, Man. Timb., 1,4; Murray, PI. and 
ouia, 4^4 ; Lisvo:i, o* PI, Bomb,, 57* ioi * Jnatan Porestcr, XII 
App^ iO. ’ ** 

Habitat.— A small tree met with on the dry hills of Rdjpulana Sind 
and the Konkan. ’ 

Gum.— E. A. Fraser, Esq., Assistant Agent to the Governor General 
R.ijputana. slates, in a note furnished to the editor, that it yields a whit/ 
gum of little value. ^ 
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Food. — ^The unripe truit and flowers are eaten as a pot-herb. 
Murray states that the roots, like those of the next species, hare a pun- 
prent flavour, and are said to be used as a substitute for horse-radish. 

Moringa pterygosperma, Gmrfn.; FI. Br. Ltd., 11., 4 $ ; Wight, 

The Horse Radish Tree. \_lU,i.n. 

Syn. — Moringa oleiplra, Lum.-, M. zf^lanica, Pcrs. j M. polygona, 
DC.‘, Hyperanthcra Moringa, VahL-,Vl. decandra, Wtlld.-, Guil- 
andina Moringa, Linn. 

Vern. — Shninah,\shnjitd, seg-vd, soanjna. Hind.; Sojitd, siijiina, sapnOj 
BeNG. ; Munigha, sajindi UkiVa ; Mulgia, Kol, ; Munga arah, Santal ; 
Sahajna, senjna, idjna, N.-W. P.; Soanjnn, sdnjna, senjnn, Pn. j 
Sisanjera, Sind; Atungd-kd-jhuT, Dfc.; Saingvo, sekfo, stiina, mangai, 
segai, sanga, shegva, BoMO. ; Mnnagdcha-jliuda, hadadi-shine djta- 
jhdda, shevaga, shrt'gi. Map.; Saragavo, Guz.; Musing, GoA; Muttm- 
gai, morunga, Tam.; Munaga, aduvi-jmtnaga, Idru innnaga, viuraga, 
'Iei..; Nugge-gidd, Kan. ; Afurinna, Malay.; Ddudalonbtn, danfhalone, 
dainiltn, Burm.; M7irungn, Shobhdnjana-vriishahu, sShhdnjana, 

sigru. Sans. 

References. — Hoxb., FI. Ind., Ed. C.S.C., 36o; Voigt, HdH. Snh. Cat., 
oS- Brandts, For. FL, i2g; Kum, Por. FI. Burnt., /.. 63 ; Beddomr, FI. 
Sylv.. t. So\ Gamble, Alan. Ttntb., 114; Dale. & Gibs., Bomb. FL, 314', 
Stcvmri, Pb. PL, I9i Rfn. A. Campbell, Kept. Econ.PL, Chtitia Nagpur, 
No 7S20; Graham, Ca(. Bomb. PL, 43 ; Afason, Burma and Its People, 
Si6, 749 i Sir IK Elliot, FL Andh., 11, s3, S7, It9; Sir W. Jones, Trent. 
PL Ind., V., itSi Pharm. Ind., 61 ; Fluck. £f Hanb., Pharmacog., jS i 
U S. DUpens , JPth Ed., 23; Fleming, Med. PI. & Drugs (Astatic Sescr., 
XL), iCS; Ainslie, Mat. Ind., I., 275; O'Shaughtussy. Bcng. Dtspens., 
2bg; Irvine. Mat. Med. Patna, 68; 7'ovlor, Topog. of Dacca, sS ; Hontg- 
herger, 2'hirty~fivo years tn the East, II., 3ii; Moodeen Sheriff, Supp. 
Pharni. Ind., 176; U. C. Dutt, Alat. Med. Hindus. 117, 3tS; Sakharaiit 
Arjun, Cat. Bomb. Drugs, 50; K. L. De, Indig. Drugs Ind., 75} 
Murray, PL & Drugs, Sind., 44; Dymock, Alat. Afed. IK. Ind., znd Ed,, 
206; Dymock, Warden and Hooper, Pharmacog. Ind,, Vot. I., 3^,0 7 
Onicinl Corresp. on Propos'd New Pharm. Ind., 22$, 228. 234, 3to; 
Btrdsi'ood, Bomb. Prod., i4g, 220, 267, 2S2 ; Baden-Poreell , Pb. Pr., 3i)7, 
424; Drury, U. PL Ind., zgi; AtUnson, Him. Dht. {Vol. X., N.-W. P. 
Gas.), 3oS; Stocks, Rep. on Sind; Useful PI. Bomb. ( Vol. XXV., Bomb. 
Gas.), 57, 152, 228, 27b, 3g7; Forbes Watson, Econ. Prod. N.~W. Pros)., 
Pt. I. {Gums and Resin,), 3,5; Pt. V, {Vegetables, fSpices, and 
Fruits), 44,59; Royle, Gums and Resinous Prod. {P. W. Dfpt. Rept,), 
4, ip, 26, 36, SO, S3,fS ; Crookes, Hand-book,^ Dyeing.^ fgc., 5U } 
Gums a ' " ' — ^ 

fumery, 

Dinajpur, 

A?uu^{Jh’S3;'Chdu<la,'S2- Far. Ad:Rept., Chutia.Nagpur,fvp^ 'p 29- 
„ Gaseitetrs : 

404', ‘ 
gar, 

IV., 

II. ... 

2674; Baljaur, Cyitap. Ind,, //., j 

Habitat. — A tree, wild in the sub-Him.dlayan tract from the Chcniib to 
Oudh ; commonly cultivated in India and Burma on account of it^ leaves, 
florsers, and pods, all of which are eaten. 

Gum. — It yields a gum which is white when it exiiclc.s, but_ gradually 
turns lo a m.auoganj' colour on the surface; used in native medicine. 1 
c.NudatiDn belongs to iJjc tragacanth or hog-gum series, but, owing to its 
commonly d-irk colour, is of no Europtvin commercial value. Samples vary 
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remainder in ether, while the residue is almost completely dissolved by 
alkaUes.l This gum is one oft hose frequently called MocH&RASor MocHRiS. 

Dye. — Ainslie states that the wood is used in Jamaica^ for dveing 0. 
blue colour, for which purpose I cannot learn that it is employed in 
India.” The gum is used in calico-printing. 

Mr. Christy, in his Mevs Commercial Plants, includes this amongst 
East Indian tans, the bark, according to him, being used and known under 
the vernacular name of subaujuna. As far as India is concerned, this is a 
mistake ; the plant is far too valuable as a vegetable producer to be used 
as a tan, even should it possess the necessary properties. 

Fibre. -The bark yields a coarse fibre from which mats, pape-, or 
cordage might'be prepared. 

Oil. — The SEEDS yield a clear, limpid, almost colourless oil (according 
to Cloez 36'2 per cent.), rather thick at ordinary temperatures, easily ex- 
tracted by simple pressure. It has a sp. gr. of o'gi2-~o'gis at 60” Fh., is 
fluid at 77° Fh., thick at 59° Fh., and solid at lower temperatures. It is 
almost devoid of odour and flawur, saponifies slowly, and does not turn 
rancid. Composed essentially of oleine, margarine, and stearine, after 
separation of the, solidifiable portion bj' cooling, it is one of the best 
lubricants for fine machiner}'. The oil from this species and that from 
M. aptera, J-uss., are commerdally termed Bek oil and are highly valued 
as lubricants by watch-makers. It 's, however, seldom made in India and 
does not form an article of export, a fact which is the more remarkable 
when one remembers the great extent to which the tree is cultivated. India 
might easil}', and apparently profitably, supply the whole world with 
Bpk or Morikga oil, and it is to be hoped that attention may be directed 
to the subject. In addition to its value as a lubricant, it is highly esteemed 
by perfumers, owing to its great power of absorbing and retaining even 
the most fugitive odours In the West Indies it is said to be used as a 
Salad oU. [_ For Benne Oil see Sesamum.] 

Medicine. — The medicinal virtues of this plant have long been known 
and appreciated in India. U is frequently mentioned by Chakradatta, 
also in the Bhdvaprakdsa, and other works on Sanskrit medicine. By 
ancient writers the root is described as acrid, pungent, stimulant, and 
diuretic when given internally, rubefacient when applied externally. The 
SEEDS have similar properties ascribed to them and are called sveta 
vtaricha, or white pepper. In the Blidvaprakdsa two varieties of Sobhdn- 
jana or Motinga root are described, namely, a white and a red. The root 
of the former is said to be a stronger rubefacient, while that of the latter 
is preferred for internal use. A decoction of the root-bark is recommended 
by Chakradatta, and in the Bhdvaprakdsa, for ascites, enlarged spleen or 
fiver, intCTnal and deep-seated inflammation, and calculous affections. It 
is also directed to be used externally as a plaster or decoction over in- 
flamed parts. The fresh juice of the root-bark is recommended for much 
the same diseases as the decoction, and is also said to relieve otalgia 
when poured into the ears, while the gum is said to be used for the same 
purpose (U. C. Butt). 

Dyrnock informs us that Muhammadan uxiters describe the flowers as 
hot and dry, and consider that they expel cold humours, disperse swellings, 
act as a tonic and diuretic and increase the flow of bile. The juice of the 
root is prescribed by them with milk, as diuretic, antilithic, digestive, and 
useFul in ^thtna. _ A poultice made from the root is supposed to reduce 
sn elling, but is said to be very' irritating and painful to the skin. The 
roDS .are esfei^ed as a r-egetable, and act as a preventive against intes- 
tinal worms [Dymock, qtioHug the Makhran). 

The root and oil were early noticed by English writers on Indian 
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Materia Medica. Thus Fleming wrote : “ In medicine the root of the young 
tree completely supplies the place of the horse-radish, whether employed 
externally as a rubefacient, or used internally in cases of palsy, chronic 
rheumatism and dropsy as a stimulant. The expressed oil ot the seeds 
is used externally for relieving the pain of the joints in gout and acute 
rheumatism.” Ainslie also notices the green root, giving the sam'e informa- 
tion, and adds that it was prescribed by native doctors in doses of^ about 
one scruple in intermittent fever, was also used in epilepsy and hysteria, _and» 
was considered a valuable rubefacient in palsy and chronic rheumatism. 
He quotes Fleming’s account of the oil. Later, Taylor writes that the 
fresh root, mixed with mustard seedjand greeqginger, is used as an external 
application in rheumatism and is also administered internally in enlarge- 
ment of the spleen and dyspepsia. Honigberger states that “ the fruit is 
administered by the Hakims in affections of the liver and spleen, articular 
pains, tetanus, debility of nerves, paralysis, pustules, patches, Indian 
leprosy, &c.,” and recommends the root for soreness of the mouth and 
throat, and the gum for dental caries. 

Later writers have, as a rule, simply repeated certain of the above enu- 
merated opinions in their accounts of the drug ; and in the_ Pharmacopeia 
of India it has a place on the secondary list, and is briefly descnbed. 
Stewart adds to the above information that the gum is used in the Panjab 
for rheumatism and as an astringeiit. Dymock also informs us uiat m 
Bombay a decoction of the root-bark is employed to relieve spasm, and gives 
the following interesting account of the medicinal use of the plant in the 
Konkam — “ The bark of the wild tree is ground with Plurnbago root, 
pigeon’s dung, and chicken’s dung, and applied to destroy guinea-worm. 
Four tolas of the juice of the leaves of the cultivated plant are given 
as an emetic. The gum is said to be used to produce^ abortion, put it is 
difficult to obtain any reliable evidence on a point of this nature} it would 
be quite possible to use it as a tent to dilate the os uteri, as it is very tough, 
and swells rapidly when moistened. ”\ In Bengal half-ounce doses of the 
bark are employed internally for the same purpose. 

The root is in all probability the only part of real medicinal value, and 
M'ould appear to be a perfect substitute for the true horse-radish, Cochlearia 
Armoracia. It has been examined bv Broughton and was found to yield 
by distillation with water an essentfal oil of disgusting odour and much 
pungency. It differs from the oil of mustard and garlic, the odour being 
distinct and more offensive {Pharmacographia). 

Special Opinions. — ■§ “The root is used as a blistering agent in cases 
of enlarged liver in young children, and is also said to be used as an abor- 
tive” (IT. Porsvth, F.R.C.S., Civil Medical Officer, Dinaj pore). An 
infusion of the fresh root ,is used as a stimulant and diuretic in dropsical 
affections, also as a gargle in hoarseness and reJaj^d sore throa {Ctvt 
Surgeon J. H. Thornton, M.B., Monghyr). ‘The gum ,s frequently 
applied to disperse glandular swellings” (Assistant Surgeon S f. Bhat- 
iacharii, Chanda, Central Provinces). "The young leaves, the flowers, 
and the young pods are used as food in West Bengal. The flowers are 
hot, dry, tonic, and useful in catarrhal affections’ (Civil Surge^ D. 
Basu, Faridpore, Bengal). “ The leaves, ground into a paste with a tew 
pods of garlic, a bit of turmeric and a little salt and pepper, are given 
internallyin cases of dog-bite and applied externally over the bite. In five 
or six days the wound heals and the inflammatory and febrile symptoms 
subside” (Surgeon-Major D. R. Thomson, M.D>, C.I.E-, Madras). ‘ 
flowers, boiled in milk, are said to be aphrodisiac” (Native Surgeon T. 
R, Moodellior, Chinglcpiit, Madras Presidency). “The root can be used 
as a rubefacient and counter-irritant in rheumatic cases” (Surgeon R. L 
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Dutt, M.D., Pnbna). “The juice of the bark is used for mange in 'ICINE. 
horses” (Surgeon-Major P, N. Mookerjee, 32nd il/. /., Cuttack,^ 
Orissa). “The bark of the root made into a paste with water can be 
used as a substitute for cantharides ” {Assistant Surs^eon S C. Bose, Banki- 
poie). “ The root-bark, which is used as a substitute for horse-radish 
by Europeans, makes an excellent rubefacient plaster. The outer bark of 
the tree is also similarly used. 1 have found it very useful as_ a carmina- 
tive stimulant given internally in flatulent colic, in combination with 
asafoetida and ginger. These ingredients are pounded together and given 
in the form of a bolus (30 grains) twice or three times daily. The leaves 
cooked with the lye obtained from the ashes of the plantain tree are made 
into a sort of soup and used as an article of food in North Bengal, and 
considered a good antiscorbutic, but both the leaves and pods which are 
also used in curries are usually supposed to be heating” (C. T. Peters, 

M.B; Zandra, South Afghanistan). 

Food. — The tree flowers in February and produces a long whip-like 
bean in March and April. The leaves, flowers, and pods and even the 
TWIGS are used with various condiments, and cooked in many ways as 
pot-herbs, and the pungent root is employed as a garnish instead of 
mustard. The fruit is also made info a pickle, which is described 
as “ most nauseous to Europeans,” but which appears to have been long 
known and appreciated by the natives of Northern India, being men- 
tioned (300 years ago) in the list of pickles given in the Ain-i-Akhari . 

The ROOT has long been known to Europeans in India as an efficient 
substitute for horse-radish, and is thus described by Fleming: “The 
root of the young tree, when scraped, so exactly resembles horse-radish as 
scarcely to be distinguished from it by the nicest palate.” It is now uni- 
versally used like true horse-radish, as a condiment with roast beef, &c. 

Fodder.— In many parts of the country the twigs and leaves are 
largely lopped for fodder. 

Morphia, see Papaver somniferum, Linn. ; Vol. VI., Pt. 1. 

Morrhua or Cod-liver-oil, see Fish, Vol. Ill , 368 ; also Gadus 

[ morrhua, Afnn.; Vol III., 462. 

Mortar, see Carbonate of Lime, Vol. II., 142; also Cements, Vol. II.> 

[ 245; and Cocos nucifera, Vol. II., 455- 


MORUS, Linn.; Gen. Pi., III., 364. 

A genus^ of trees or shrubs which, according to the Genera Planta- 
riim, comprises from ten to twelve species, which have been reduced to five by 
Bureau. In the Flora of British India three are described as natives of 
India, while two, M. alba, Linn., and M. atropurpurea, Roxb., are stated to 
be extensively cultivated. All the Indian species are united by Bureau under 
M. alba, Linn., and following him many Indian writers have described all 
the Indian forms under one name. The economic information regardinij 
each species cannot, therefore, as a rule be separated, but it appears prob- 
able that all possess very similar features, and may, therefore, all be used 
similarly to M. indica, which, as the commonest of the Indian White Mul- 
berries, will be most fully described. 


Moms Elbo., Lxnn ; FI. Br, Ind., V.. 4^2 ; Urticaceae;. 

The White Mulberry. [Linn 

Syn.— M. ALBA {in part), Bureau; M. serrata. Wall.; M, tatarica,' 
Vern. — Tut, till, iulkht, chinni, chin, Hind.j Tit, Pb.j Tut chinni 

Tiih, 


M. 747 


747 


274 


Dicttanary of the Economic 


' MOr 

tin j 


The True Indian Mulberry. 


MF 


ration. 

58 


) 

-Planting. 


759 


PlilCklnfir. 

760 


ing to 7,000 feel j also met with wild and cultivated for silkworm feeding, 
in Bengal, Assam, and Burma; distributed to China and Japan. In 
North India the tree is leafless during the cold season, the new leaves 
appearing from the middle of February to March or even to April. It 
flowers in March to April and the fruit ripens in May, June, or later at 
great elevations. 

Cultivation. — As already stated, the Indian white mulberry is largely 
cultivated in many parts of India for purposes of sericulture. In Assam 
the silk of the Pat worm (Bombyx textor and B, croesi) is produced on 
this tree (see Silk). The method of cultivation varies slightly in different 
localities, but it may be sufficient to give a detailed account of the course 
followed in the Burdwdn district of Bengal, extracted from a Report of 
the Agricultural Department of that province : — 

"Soil . — In the opinion of the cultivators, mulberry can be grown on 
any description of high and well-drained land, success depending more 
on the mode of the cultivation and the quantity of manure used than on 
the nature of the soil. It seems, however, that it does better in clay loam 
than either in stiff clay or sandy soils. 

“ Preparation of the field . — Deep cultivation is an absolute necessity, 
in the cultivation of the mulberry. For this purpose the ordinary country 
plough is altogether inefficient. As soon as the rains are over and the 
earth is still soft, the land is dug to a depth of about 18 inches by the 
kodali. This is generally done m Aswin to Kartik (15th September to 
iSth November). This depth is attained at the cost of much labour and 
expense. The large clods are broken by hammering The field is then 
ploughed twice and levelled with the ladder. If tliere be no rain and 
the ground be dry, it will be necessary to irrigate the field before plough- 
ing; the land should be well weathered. 

“ Planting . — When the land has been well prepared, holes are made 
over the field 18 inches apart, each hole being r8 inches by iS inches 
and 6 inches deep. Mulberry is propagated by cuttings. When an old 
field is cut down, the plants are divided into pieces about 9 inches long, 
the tops, as well as very thin and dry stems, being rejected. The cut- 
ting is done by placing the stalks on a bard substance and striking 
them with a sharp knife, care being taken at the same time not to split 
the ends. The cuttings are then made into bundles tied with grass close 
to the top and bottom. A hole is now made near a tank, and the bot- 
tom of it is worked into mud. The bundles are sunk into this mud 
to a depth of a few inches, and are then covered with more of the same 
substance. The cuttings are kept in this way for about a month, and are 
from time to time watered. When the buds have put forth shoots about 
two inches long they are taken out for planting. 

“In the holes made in the fields, as above described, these cuttings are 
placed horizontally from one to three in each hole. They are then covered 
with earth and watered from a kulsi. The cuttings are well pressed into 
the earth, taking particular care not to break the shoots. As long as the 
cuttings do not take root they should be watered once a week. When the 
plants become about a cubit high the whole field is flooded, and after a 
week It is hoed with the hoaalt, the earth that was raised in making the 
holes being thus spread around the plant. After the plants have attained 
a height of two to three cubits, it is not necessary to irrigate the field 
more frequently than once to 2 months. 

"Plucking the leaves . — The cuttings are planted in Kariickto Agraha- 
(15th September to 15th December). In Falgun (iSff' February to 
j^th March) the plants will be in a fit condition for plucking the leaves. 
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The True Indian Mulberry. 
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At first only the leaves should be plucked, but when the plants havej 
crown suffidenUy, ibe Uviga <tar\ be removed without injury. 

Afisr*'ircot^*sHt . — The field should bo hoed once in uluy% and in / 
the end oi lune and beglrm'mg ol July, weeds should be smotbeTed by 
turning up the soil. ti\ Chatira (151b March to^ iSth April) of the 
2 nd yenr, before tbccomtncncementof the leaf^plucking' season, the neld 
is manured with pond mud, the quantity of mud used being often so large 
as to alter the whole nature of the soil. About 40P maunds of mud are 
applied per bigha. The mud receives no prer-jous treatment before being 
brought to the field, but before being mixea with the soil, it is first placed 
in heaps between the rows of plants, and exposed to sun and air, and is 
mixed with the soil at the hoeing lime in May. 

" The fields are thus manured with pond mud once in every three years. 
The plants are kept up for ton or twelve years, when they are ratooned, 
i.e., they are cut down at the bottom, when the field is hoed and manured. 
New plants come up, and these are kept up for five years more, when a 
new field ought to be made. Sometimes a second ratootiing is given, and 
the plants are kept up for another five years” (First Annual Report of 
the Ditedor of the Agricultural Department, Bengal, [SB 6 , App,,p. Iviii.). 

Attempts have been made to cultivate M.alba in the Panjab on a large 
scale for purposes of sericulture, but without success (see Silk). 

Gum. — Mulberry gum was amongst the samples exhibited by Lieuten- 
ant Hawkes at the Madras Exhibition of 1855. It is mentioned by Watson 
and Cooke, but no account of its properties or uses appears to exist 
in the literature of Indian products. 

Fibre.— The bark of a mulberry (probably M. alba, Linn.) seems to 
have been employed in China from very early times for paper-making. 
Thus Marco Polo informs us that “ the Grand Kan causes the bark to 
be stripped from these mulberry trees, the leaves of ivhich are used for 
feeding silkworms, and takes from it that thin rind which lies between the 
coarse bark and the wood of the tree. This being steeped and afterwards 
pounded in a mortar until reduced to pulp, is made into a paper, resem- j 
bling that which is made from cotton.” Royle commenting on this pas- ^ 
sage remarks that the fibre from the countless number of shoots pruned 
from the trees in their cultivation to feed silkworms, and now thrown away 
as useless, might yield good half-stuff for the paper-maker. "Mr. Hen- 
ley,^’ he adds, " informs us that after leaving India, he produced very good 
specimens of half-stuff from the bark of these rejected stems.” The bark 
separates alien the cut stems arc steeped in ivater, and when pounded up 
leaves a mass havang much of the good qualities of linen rag " half-stuff.” ' 
No_ economic information exists regarding a fibre obtainable from M. 
indica, but there is little doubt that this species would yield a fibre of 
similar roperties. The twigs are employed in many localities, on account 
of their toughness and strength, for binding bundles of fuel, loads, Sec. 

Medicine. ~The iROiT has an agreeafile aromatic and acid flavour, 
is CQoUug and laxative, alias s thirst, and is grateful in fever.s. The bark 
is supposed to be yermifuge and purgatise. The root is considered an- 
thelmintic and astringent. 

SreciAB Orjsious.—{ "The syrup of the fruit is used as a mirMe in 
inflammatory affections of the throat, and for rel.axation of the uvula ” 
(Civil Surg-0Ti R Gray, Lahore). " A decoction of the leaves is used 
as a gargle in inflammation .and thickening of the vocal cords ” 
Surgeon 'j. .■itjdrrson, Bijnor, N.-W'^P.). ' 

Food and Fodder.— The iRUiT is inferior to that of M. afba and is 
hUle used as .in article of food except m times of scarcity. The leaves 
are used for feeding silkworms, .ind are also valuable as fodder. 
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A useful Timber. 


Structure of the Wood. — Yellow with darker streaks of various colours ; 
hard, very similar to that of M. alba; weight 42 to 471b per cubic foot! 
Used in Assam for boat oars and furniture ; it does not seem to be emplo5'ed 
in making tea boxes, but would be very suitable for that purpose. 

Industrial Uses — As already stated, it is a highly important cultivated 
shrub in Indian sericulture. For an account of the worms reared on it, 
&c., see Silk, Vol. VI. 

Morus laevigata, Nall. ; tl. Br. Ind,. V., 

Syn. — Morus alba, var. L/EVigata, Bureau ; M. glabrata. Wall. 

Var. viridis, M. viRiDrs, A’flw. [Burm. 

Vern. — Tut, Hind. ; Tut, shdh-t&t, siydh-tut, Komaon; Tut, Pb. ; Malaingt 

References. — Brandis, For. FI ,409 ; Baden Powell, Pb.Pr., 5^5; Atkin' 
son. Him. Dist., 317 ; Gaaetteers — Amritsar, 4; Rdwolpindi, rs ■ Ind> 
Forester, IV., 47 ; XI.', 3 ss ; XII., 64; Agri.-Hort. Soc. Ind., 'joiirn. 
XIV., 22. 

Habitat. — A medium-sized tree, wild and cultivated in the Tropical 
and Sub-tropical Himdla3'a from the Indus to Assam up to 4,000 feet, also 
cultivated in Bengal; wild in Martaban and Tenasserim. 

Food. —The flowers appear in the cold weather, and the long cylindri- 
cal, yellowish-white or pale purple fruit ripens in March to May, and is 
eaten, though insipidly sweet and of little value. 

Structure of the Wood. — Similar to that of M. indica, said in the 
Rawalpindi district to be an excellent timber. 

M. serrata, Ro.xl.; FI. Br. Ind., V., 4^2. 

Syn. — M orus alba, L.l Wall, Cat,, 4648 ,• M. alba, var. serrata. 

Bureau; M. pAbulari a. Dene.; M. vicorum, yae^uem. 

Vern. — Kimu, himu, Hind.; Kanin, hit, kditra, tdUikul, sod, dn, shta, 
chtmii, kimu, krtim, shahtdt, tiilLld, kart-tut, chtin, Pb. 

References. — Roxb., FI. Ind., Ed. C.B.C., 658; Brandts, For. FI., 4OQ ; 
Gamble, Man. Timb., 328 ; Stewart, Pb PI., 2ig ; Bureau in DC. Prodr., 
XVII., 242 ; Baden Powell, Pb. Pr., 586 ; Indian Forester, VIII., 272 ; 
Settlement Report, Simla Dist. {app.), xhi. ; Gaaetteers; — Panjdb, 

' Simla, g ; Gurddspiir, 55. 

Habitat. — A large, deciduous tree, found in the North-West Himalaj'a 
between 4,000 and 9,000 feet. It is often of very large size; Dr. StewaVt 
noted several trees of 20 feet girth, and one at the Hindu temple at Bar- 
maor, Chamba, of 28 feet girth. 

Food and Fodder. — ^Thc fruit is little valued, but the tree is extensively 
lopped for cattle fodder. 

Structure of the Wood. — Sapwood small, while; heartwood yellow or 
brown, moderately hard; weight 35 to 36!!) per cubic foot. It uorks 
well, does not warp, and takes a beautiful polish, showing a_ golden lustre, 
itis used for troughs, agricultural implements and for cabinet-work, and 
is much esteemed by the Simla wood-carvers {Gamble). 

Moschus moschiferus, Linn.; The Musk Deer, see Vol. III., 58* 


MUCILAGE. 

Mucilage ; Plants yielding — 

'■ I-”* 

Acacia arabica, Willd. ; the gum ; Leguminosaj. 
Adansonia digitata, Zi'nw..* pulp of the fruit j Malvace.®. 
AUhaia officinalis, Linn. ; the whole plant; Malvacf./E. 
Cctraria islandica, .dc//.; the whole plant; LiCHSNES. 
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the whole plant ; TiLiACEiE. 


Corchorus Antichorus, Rceusch. 

0. capsulavis, Linn. ; 

C. fascicularis, 

Gmelina asiatjca, the leaves and twigs; Vbrbbnace.®, 

Hibiscus esculentas, Z^V; 72 ., • the fruit; Malvacfo:. 

Ip^sahUoha, forsfe.;! 3,,^ branches; Convobvt:i.Ace.e. 

1 . Turpetbum, Br. : J 

Kydia cal 3 rcina. /?oa6. ; the bark; MAtvACEiE. 

Lallejnantia Royleana, Benth . ; Labiat.3E. 

Lepidium Iheiis, L'tin- ; the seeds ; Crociber.®. 

L. sativum, Linn.i the seeds. 

Alalva sylvestris, Linn . ; the whole plant ; Maevace®. 

'M- rotundifolia, Z.’ 7 I 72 . ; the seeds; Malvace®. 

Mentha viridis, Z»> 772 .,* the seeds; Labiat®. 

OdmumBasilkum.ifnn.,- U^e seeds; Labiat®. 

O. grabssimum, Ltnn ; S 

Pithecolobium dulce, Benth. ; the gum ; Legusiinos®. 

Plantago ovata, fJ’oT'ri.; the seeds ; Plant agiNe®. 

Zizyphus Jujuba, Z((7)»^. ; thefrint; Rhamke®. 

For further information regarding these the reader js referred to the 
article regarding each in its respective alphabetical position. 

MUCUNA, Adam.} Gen. PI, I., J33. 


TANI 

tti. 


nNE. 
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A genus of tuining annuals or perennials, which comprises about twenty 
species, natives of the Tropics. Of these ten are met «Uh in India. j 

Mucuna monosperina, DC.; Fl, Sr. Ind., II., 28$} Legujiinos®. ; 
The Negro Bean. 

•Syn. — ^Cabpopogon monospermom, Roxb. ; Mucuna cristata, Horn.; 

M. corVMuosa, Grab.; M. ANGUlNA, Wall.; CaRpopoGOH angui- 
, nbum, Rorb, 

'Vcra.-~-Soitagarav{, mothi-buhiti, Bomb. 

References.— pi. ind,, Ed. C.B.C., SS 3 : Dais. & Gibs., Bomb. 

El.,70 ; Dyvtock,Mat. Med. W. Ind.,s 3 o; Gaa., Bomb , XV., 43z. 

Habitat.— A vxoody climber of the East Himalaya and Khasia Hills; 
also met with in Assam, Chittagong, Pegu, Tavoy, and the Hills of the 
Western Peninsula and Ceylon, up to 3,000 feet. 

Medicine.— The large flat nearly circular seep is used as an expecto- 
rant in cough and asthma, and, applied externally, as a sedative. 

Special Opinion. — § “The seeds are used as an expectorant in 
cough and asthma, also in affections of the tongue. Externally they are 
said to be sedative. The pods are roundish and hairy. Each pod con- 
tains a solitary seed which is about an inch in diameter earshaped, flat, 
the entire convex margin is occupied by the hilum ” (C. T. Peters, M.B., 
Zandra, South Afghdntstdn). 

Food — The Seed is a favourite vegetable, and is said by Dymock to 
be eaten by Brahmins as a restorative when fasting. 


M. nivea, DC.; Fl. Br. Ind., II., 188. 

Syn.— CaRpopogon niveuu, M. nigra, / fum. 

Vem.— olkushi, Beng. 

Habitat.— Met with in Burma and Bengal, perhaps only a cultivated 
variety of M. prunens. r r / 

Food.— Cultivate! during the cold season for the sake of its abundant 
and useful FRUIT. The large, fleshy, tender legumes have long been known 
and valued as a vegetableby the Hindus, and, according 10 Roxburgh, are, 
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when dressed, like French beans, a most excellent vegetable for European 
tables. The exterior velvet-likc skin should be removed before cooking. 

Mucuna pruriens, DC.; FI. Br. ImL, II., Wight, Ic., u 280. 

The CotvHAGE Plant. 

Syn. — Carpovogon pkuricns, Roxb.; Doucnos pruriens, Linn.; M. 

PRURITA, Hook.; M. DTIEIS, ]VolL 

Vern — Khidnchh, ki-mirlth, gonchn, lIltJD.; Alohhi, knvtdch, hichhoti, 
Bi;ng. J Kaittrho, Uriyaj Karynni, Mongiur^ Alkusi. Kol.; Etka, 
S.ANTAEj /lOKntc/t, Nepaj.; Gonc/m, N.-\V. P. ; Kovianch, lunch, knn- 
aucha, konch kart, gunchgaji. Pa.; Kuch-kuri, kutich-kdri, Dec.; Ktthili, 
Bomb.; Kavacha, ktthili, Mae.; Kivdnch, lancha, Goz. ; Punaik-kdli 
Tam.; Pitli-adugu, dvla-gondi, pedda-ddlas;ondi, Tel.; Nasas^uni’. 
gidtl, iurachi-gidd, Kan.; Nih'tk-Lorana, Malay.; Khwele, khuele, 
BURM.; Achdriyapalbe, SiNG.; Kapikachchhu, dtmai'tiptd, ‘vdnart, SaNs, 

References.— FI. Jnd., Ed. C.B.C., ss3 ; Dalz. & Gibs., Bomb. 
FI., 70/ Rrv. A. CamploU, Rebi. Eton. PI,, Chutia Nnypnr, ito. S482 ; 
Mason, Burma and Its Peofe, ^go, 76S • Phoriit. Ind., 73 ; Fhick & 
Ha lib., Phnrmacog., iSg ; if. S. Diipcns,, is^h Ed., 1702; Fleming, 
Med. PI. (S’ Drus's (Asiatic Reset., XI.), 166 ; Ainslie, Mat, Ind., 1,, g3, 
Sg6 : O’Shaughnessy, Beng. Dispens., 297 ; Irvine, Mat, Med, Patna, 
46 ; Mcdtcal Tapog., 141 ; Shodeett Sheriff, Sapp. Pharm, Ind., i77 ; U. 
C, Dutt, Mai. Med. Hindus, 147, 2g3, 3o3 ; Sakharam Arjun, Cat. Bomb. 
Drugs, 42 ; K. L. De, Indiit. Drug\ Ind., 75; Murray, PI. and Drugs, 
Sind., 124; Bent.& Trhn.,Med.Pl., t.7S ; Dymock, Plat. Med. W.Ind., 
2nd, Ed., 229; Dymock, Warden and Hooper, Pharinacog. hid,, l., 447; 
Birdviood, Bomb. Prod., zg ; Baden-Po-vell, Pb. Pr., 320, 341; Atkinson, 
Him. Dist. (Vol. X, N.- W. P. Gass.), 3og, 742; Useful PI. Bomb. {Vol. 
XXV., Bomb. Gns!.),2S7; Gasciteers: — Bombay, XV., 432; Panjdb, Pes- 
haruar, 27 ; P., IV., Ixxi.; Mysore and Coorg, I,, 59; Indian 

Forester, XII,, App. 11. 

Habitat."— A lofty annual climber, with large, dark purple papilionace* 
ous flowers, and golden-brown, velvety legumes not unlike those of a 
sweet pea. It occurscommonly throughout the tropica! regionsof America, 
Africa, and India, in the latter of which it is to be found all over the plains. 
M. utilis, Wall., is a cultivated form. 

Medicine. — The English names Cowhage or Cow'itch are derived from 
the IHindi Kiiuach, the earliest European writer who notices the plant 
having stated that it was called “ in Zurrate (Surat) where it groiyeth, 
“Couhage.” It has long been known and valued in Indian medicine 
being mentioned by Susruta and in the Bhdvaprahdsa. The former de- 
scribes the SEED as a powerful aphrodisiac, and states that it should be pre- 
scribed with the fruits of Tribulus terrestris in sugar and tepid milk. In 
the latter work a preparation called vdnari vati is described which is said 
to be the best of aphrodisiacs. It is made by boiling the seeds in cow’s 
milk, then pounding and decorticating them, and making a confection with 
the mass. The root had also medicinal virtues ascribed to it in Sanskrit 
medicine^being considered tonic, and useful in diseases of the nervous sys- 
tem, such ^Tacial paralysis, hemiplegia, &c. {U. C. Dutt). Dymock states 
that similar properties are ascribed to the seeds {fiah-el-hnlai) in Persian^ 
works, and informs us that a paushitk for spermatorrhoea is made in the 
Konkan from tnt. seeds with several other drugs. According to Ainslie 
“ a strong infusion of the root, sweetened with honey, is given by the 
Tamool doctors inVases of Cholera Morbus.” Campbell states that the 
root is prescribed asia remedy for delirium in fever in Chutia Ndgpur, ana 
that when powderedi and made into a paste it is applied to the body in 
dropsy, a piece of the spot being also tied to the wrist and ankle. The 
seed is believed to absorb scorpion poison when applied to the part stung. 

_ Cowhage has been known and used in European medicine since 1040, 
chiefly as a vermifuge. \^The employment of the hairs of the eecuaie for 

M. 789 


Products of India. 


287 


Cowhage as a Vennifuge. 


{f. Murray 


this purpose originated in the West Indies and except of recent years has 
been quite unknown in India. Fluckiger & Hanbury state that it 
began to attract considerable attention in England in the latter-p^t of 
last century, when it was strongly recommended by Bancroft and by 
Chamberlaine. It was introduced into the Edinburgh Pharmacopceia m 
1783 and into the London Pharmacopceia of 1S09. Noticed by Rheede, 
Rumphius, and Ainslie it soon became considerably employed as a -vermi- 
fuge by European physicians in India, and was made officinal in the 
Pharmacopceia of 1868, though now almost entirely discaided from Euro- 
pean medicine. It is prescribed as an electuary or confection with honey 
or treacle. The effect of the hairs is purely mechanical, and though 
efficient in cases of round and thread-worms, it is coarse, bulky, and 
inferior to many other anthelmintics. 

An ointment prepared with the hairs acts externally as a local stimu- 
lant and mild vesicant. 

Special Opinion.— § “ The seeds powdered in doses of |i drachm to 
40 grains are useful in leucorrhcea and as an aphrodisiac, also in cases 
of spermatorrhoea ” {Lai Mahomed, ist Class Hospital Assistant, Main Dis- 
pensary, Hoshangahad, Central Provinces). 

Food. — The young tender pods are cooked and eaten as a vegetable. 

Mudar, or Madar, see Calotropis gigantea, i?. 5 »-., and C. proccra, R. 
Br. ; Vol. II., 34 and 49. 

Muduga Oil, see Butea frondosa, Roxb . ; Vol. 1., 552. 

MUKIA, Arn.; Gen. PL, Szg, 

[ CuCURBITACEffi. 

Mukia scabrella, Am.; FI. Br. Ind., II., 623; Wight, Ic., i.301 ; 

Syn. — M. MADPRASPATANA, Kurs ; Brionia scabrella, Linn.f.; B. 
Wight iana, Walt. ,• B. jiaderaspatana and althacoidcs, DC. ; Cecu- 
ms MADEB.ISPAI ANUS, Ltntt.; KaRIVIA JAVANICA, Mia.; TrICHOSAN- 
THtS DIOICA, Wall. 

Var, gracilis, Brvonia cracilis. Wall. 

Vem. — Bilisri, agttmoki. Hind.; Cvidla-halri, N.-W. P. ; BiUri.ngu- 
mttr}:h_ff^’ala-l!al:ri,K\iM\QU-, Chirati, bellnri, SiND; Mnsn-mustil;- 
^'‘taru-bndnma, pittribiidinga, Tel.-, Sa-iha-hhivn, tha- 

buot-kha, BuKSr. 

Refwences — Roxb., FI. Ind., Ed. C.B.C., yos; Dais. & Gibs., Bomb. FI., 
tM; SieviaH, iPb. PI., gS ; Mason, Burma and Its People, 74C ; Bidie, 
Cat. Ra^' Pr., Prtns Exb^, S 3 ,' Atkinson, Jijtn. Dist., 3or, 70S; Be. 

"n" 'f ‘ Gaicticer :~N.-W. P., /., 

Si ; IV.,lxxti. ; Bombay, V .,25 ; XV., 4 SS. 

• climber common throughout India in the plains, ascend- 

ing the hills as far as subtropical warmth extends. 

edieme.— -The seeds in decoction are sudorific. The root similarly 

prepared IS useful m flatulence, and when masticated relieves toothache ^ 

Special Opinion.--§ « The tender shoots and bitter leaves are used 
as a gentle aperient and recommended in vertigo and biliousness” (C. T. 
Pet&rs, Ji 5 ,, Zandra, South Afghanistan)^ ' 

I^ulbcrryj see Morus albaCand IW. indicSf pp. 279, 2S1. 

Mulberry-paper Tree, see Broussonetia papyrifera, Vent., Vol. I., 538 

Mules, see Horses, Vol. IV., p. 297. 

Multani mitti, sec Clay, Vol. II. •261 • sep ril n T •'a 

p. 320; and pigments, Vol. VL, Ptfl. ’ ^ Oxides, Vol. IV., 
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Cosmetic Bark-Tree. 


Mumiaij or Momea, see Cannabis sativa, Linn ; Vol. II., 115, 116. 
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MUNDULEA, DC.; Gen. PL, I., 491. 

A small genus of shrubs which belongs to the Natural Order Legu- 
MtNos.ffi, and comprises three species, of which one is a native of India. 
This plant, M. suberosa, Benth. {hi Br. Ind., IL, no), is a native of the 
Hill Valleys of the Western Peninsula and Ceylon. It is known in the 
former locality as surti, or supti, and its seeds are used for poisoning fish. 

Munga, see Silk, Vol. VI., Pt. II. 

MURRAYA, Linn.; Gen. PL, I., 304, 992. 

[ Rutace® 

Murraya exotica, Linn.; Ft. Br. Ind., /., 302 ; Wis^ht, Ic., /. 96 ; 

Syn. — Chalcas intermedia cnrf C. paniculata, Roem, 

Var. a. — Corymbs many flowered, ovary sKielled, — M. EXOTICA, Anct.; 
M. EXOTICA, and brevifolia, Thviaites, 

Var. ^ 3 — Arboreous, corymbs few flowered, ovary 2-ceIIed, — M. paNICU- 
LATA, ^ach, ; M. sumatrana, Roxb. ; Chalcas paniculata, Linn. 

Var. y. — Ovary, 4-s-celled, — M. Glenieii, Thwaites. 

Vern. — Marchttla,jtdi, bibsar. Hind, j lAtna. Siinali, Nepal_; 

Skitaem, Lepcha; Raket-berilr, Gond ; Mnrchob, Kumaon; Chidajnti, 
viardnda juti. Bomb.; Kunti, RIak. •, Nagaeolunga, naga-golugUf 
Tfl. j Mahay, iha-nat-hha, Burm,; Attaireya, SiNG. ; Machalla, And. 

References.— FI. Ind., Ed. C.B.C.,362,' Brandis, For. FL, 4S ; 
Kurz, For. FL Burnt., 1., igo ; Beddome, FL Anal, Gen., xliv., 

i. 7,/. 2 ; Gamble, Man, Titnb., 61 ; Thwaites, an. Ceylon PL, 45 1 Dalz, 
& Gibs., Bomb. FL, Supl., 12; Aiichison, Cat. Pb, and Sind PL, 2^ { 
Elliot, Ft. Attdkr,, I2t ; Mason, Burma and Its People, soo, 534, 760; 
Pharmacog., Indica, I., 265 ; Atkinson, Him. Dist., 307 ; Ltsboa, U.Pl, 
Bomb.,3z; Balfou', Cyclop., I., 820 ; II., 1013 { Gazetteers:— Mysore & 
Coorg, l,,6g; N.-W. P., IV., Ixix.; Indian Foreder, IV., 345; I VIII,, 
412; XIV., S73 ; For. Admin. Rep. Chutia Nagpttr, 1885, 2S ; Balfour, 
Cyclop. Ind., II,, toi3. 

Habitat. — A shrub, or small tree, met with in the outer Himalaya from 
the Jumna to Assam, ascending to 4,500 feet; also in Behar, South India, 
Burma, and the Andaman Islands. It is often planted for ornament, and 
is sometimes called " Satinwood ” at Port Blair, and “ Cosmetic Bark 
Tree” in Burma. Variety et occurs only in Northern India; variety /3 is 
chieflv found in the Western Peninsula and Ceylon ; while variety y is re- 
ported only from Ceylon. 

Medicine. — ^The authors of the Pharmacographia Indica state that 
DeVrij has separated a glucoside from the flowers which he has named 
Murrayin; its composition is CibH^jOiq. They, however, give no 
account of the plant being used medicinally, nor of the properties of the 
glucoside. 

Structure of the Wood.— Light yellow, close-grained, very hard, apt to 
crack, weight 61II1 per cubic foot. It resembles boxwood, and has been 
tried for wood-engraving, for which it seems suitable if well seasoned ; it is 
also used for handles of implements. 

Domestic. — Mason states that in Burma the fragrant bark is more 
universally used as a cosmetic than Sandalwood. 

M. Koenigii, Spr.; FL Br. Ind., L, 303 ; flight, Ic., 1. 13. 

The Corry-leaf Tp.ee. 

Syn. -Bekcera Ka.vioil, Linn, 

Vcm*— //errf, bur^unfto, HtKD.; 

Bhutsun^ajf biisfXKf^t Ori\A; Hthn^eshg MiCJll ; 
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ho-xila, N.-W. P.j Gaitdla, gani, KvMAOtt ; Gandla, gandaU, ga7idi, 
b(yD)alnf ganda^nimf Pb. 5 Kare^pdkf karyd-pdk^ kc^rya-paty Dec, j Aam- 
niviy karria’Pcitt gora^ftifiiby Bomb. ; Kanpaty k(ifc^f>akachot karnt^fuuWf 
ihirang,iirani, 'MaR. j Kadhi, Hmbdo, gora-7iimb, i Karu-yeppUai, 
karu'^ivihuy kanfwepilcip Tam.> Cho.nangi, HvderabaD; Kari^vepUy 
karepak, Tel.j Kari-bevu, kari-hivana, yeli, Kan.; Karea-peia, kariya- 
pdlttt Malay, j Pido^shiypindo^siny Borm. ; Karri-pincha, Sing. ; ira^«- 
karapincha, Cey,; Surabhi-nimbu, kristna'-nimba, inmba-patram, 
surabhi, Sahs. 

References.— FI. Ind., Ed. C.B.C., 362; Brandis, For. FI., 48; 
Kurs, For. Ft. Burnt., I., tgt ; Beddome, FI. Sylv., Anal. Gen., 0v ; 
Gamble, Man. Titab., 6t ; Trinten, Sys. Cat. Cey. PI., IS ; & Gibs., 

Bomb. FI., 2p; Stewart, Pb. PI., 2p ; Aitchison, Cot. Pb. and Sind PI., 
zg ; Sir IV. Elliot, FI. Attdh., 83 1 Pharm; Jnd., 40 ; Ainslie, Mat. Ind., 
11., l3g; O'Skaughnessy, Beng. Dispens., 232 ; Moodeen Sheriff, Supp. 
Pharm. Ind., 178; Sakharam Arjun, Cat. Botnb. Drrgs, 2T ; Waring, 
Pharm. Ind., 4p; Dymock, Mat. Med. W. iind., 2nd Ed., 130; Dymock, 
Warden & Hooper, Pharmacog. Ind., Vol. I., 262 ; Official Corresp, on 
Proposed New Pharm, Ind., 23S ; Birdwood, Bomb. Prod., 141, 218 ; 
Baden-Powell, Pb. Pr.,S70; Drury, V. PI, hid,, 78 ; Athinson, Him. 
Dist. {Vnl.X., N.-W. P. Gas.), 307, 705,741; Useful FI. Bomb. IVol. 
XKV., Bomb. Goa.), 140, 222, 397 ; Forbes Watson, Econ. Prod. N.-W. 
Pros., Pt, V. {Vegetables, Spices, and Fruits), 2$, 28; Cooke, Oils and 
Oilseeds, 62 ; Gazetteers : — Bombay, V.,24;XV„ 429; N.~W. P.,IV.,< 
Ixix. ; Orissa, II., 158, 180 ; Mysore and Coorg, !., 69 ; Indian Forester, 
IV., 323; VIII., lor; X., 325. . 

Habitat. — A small tree of the outer Himalaya from the Rdvi to Sik- 
kim, ascending to 5,000 feet, also met with in Assam, Bengal, Burma, South 
India, and Ceylon. 

Oil.— Birdwood, and quoting him, Cooke, state that the seeds yield , 
an oil, known as Simbolee or Limbolee oil. This is, however, probablpr a j 
mistake, since Limbolee oil is obtained from Melia Azadirachta. The 
LEAVES of M. Kcenigii contain a strongly odoriferous essential oil. 

Medicine. — The leaves, bark, and root are used in native medicine 
as tonic and stomachic. 'They were noticed by Roxburgh, who remarks, 
" The bark and root are used as stimulants by the native physicians. Ex- 
ternally th^ are also used to cure eruptions and the bites of poisonous 
animals. The green leaves are described {sic) to be eaten raw for the 
cure of dysentery ; they are also bruised and applied externally to cure 
eruptions.” Ainslie states that an infusion of the washed leaves stops 
vomiting. The plant has obtained a place in the secondary list of the 
Indian Pharmacopoeia, where it is remarked that Drs. E. C. Ross and 
Shortt had reported favourably on the leaves, bark, and roots as tonic 
and stomachic. Moodeen Sheriff in his forthcoming work describes the 
leaves as slightly stimulant and carminative, and regards them as “ a weak 
substitute for peppermint.” Dymock states that a decoction of the leaves 
is sometimes given with bitters as a febrifuge.” 

Chemical CoMpo.siTiON.—Theauthors of the Pharmacographia Indica, 
quoting Mr. J. Q. Prebble, gve a very complete account of the chemical 
composition of the leaves. They yield to distillation a small quantity 
of oil resembling that obtained from the leaves of .ffigle Marmelos. 
Treated with ether, and dried, a greenish black resin was obtained equiva. 
lent to 7^- per cent, of the leaves. Tliis resin extracted with water and eva- 
porated yielded a small residue equivalent to 3 per cent, of the resin. 
The aqueous extract was slightly acid, and reduced Fehling’s solution. 
On acidifying a similarly prepared alcoholic extract with sulphuric acid 
a few granular crystals were obtained, which from their reactions are sup- 
posed to have been a glucoside, and were provisionally named Kcenigin. 

Special OriNioNS. — §“ Stomachic, given with Mentha arvensis in the 
form of chuiney to check vomiting ” {Surgeon-Major H. D. Cook, Calicut, 
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Malalar). " Antibilious ” {Surgeon-Major D.H. Thomson, M.D., C.I.E., 
Madras). “ Cultivated in gardens for the leaves, which are used in making 
green chutnee ” { W. Dymock, Bombay). “ Used as an antiperiodic. Batds 
prescribe the powdered root mixed with honey and juice of betel-nut ” 
{Ci'Vil Surgeon John McConaghey, M.D., Shajahanpur). 

Food.— It is largely cultivated on the plains on account of its leaves, 
which are used, either fresh or dry, to flavour curries. 

Structure of the Wood.— Gre3*ish-white, hard, and durable, weight 4.316 
per Cubic foot. It is used for agricultural implements. 

Mushroom, see Agancus, Vol. 1 ., 129 ; Fungi, Vol. III., 455; Morchella,, 
esculenta, p. 259; and Truffle, Vol. VI., Pt. II. 

MUSA, Linn, ; Gen. PL, III., 6yy, 

A genus of the Natural Order SciTAMiNEa:, which comprises some twenty 
species, several of which are regarded by certain writers as mere cultivated 
varieties. Kurz in two articles on the Plantains (Tour. Agn.-Hort. Soc. of 
Ind. (Old Series), XIV., 2Pp {Nym Series) ; V., ii2-i6S) describes eighteen 
Indian species, and refers the cultivated forms to nine, namely, M. trogjody- 
tarum, M. cormeulata, M. Rumphiana, M. zebrina, M. rhinozerotis, 

M. nana, M. Basjoo, M. sapientum fin uhich he includes M. paradisi- 
aca, Linn.), and M. textilis. His later paper in which the synonymy was 
altered, unfortunately never reached completion, so with the exception of a short 
analytical table, no botanical definition of the Species as defined by him exists. 

In the earlier paper he referred most of the plantains of Burma and the Archi- 
pelago to M. simiarum, Rumph., and nearly if not quite all the Indian 
forms to M. sapientum. No later literature on the subject .appears to 
exist, and in want of material by which to arrive at some satisfactory condu- 
sion, it may suffice, for thcpurposcsof the present article, to describe the several 
cultivated forms of banana and plantain under the name of M. sapientum, 
and the Manilla hemp undei M- textilis. Most of the other species are at 
best very unimportant economically, and possess no peculiar characters, and, 
since many of them are doubtfully botanically distinct, they may for the pre- 
sent be omitted. 

[ 2QQ ; ScrrA.ur.vi:.E. 

Mjisa ornata, Roxh. ; Fl. Ind., Ed. C.B.C., 224 ,• FL Br, Ind. VI., 

\ Veta. — Ramanigi-Ma, Chittagong; Chavaya, ranhcla,l\Qh'ia. 

\ References. — -Dais, and Gils., Bomb. FI,, Sjz ; Lisboa, U. PI. Sontb., sojf. 

Habitat.— Common on sides of precipitous crags at I\}.ithcran, .Uam 
Glint, and Khanddla in Bomb.Tj', also met with in Chittagong. 

Food. — Lisboa writes, “The scape and the convolute leaf she.ath 
whtcly immcdiatelv surround it, arc cut into pieces, boiled, and made 
inla'a dish with spices, or they .are dried and pounded into a kind of (lour 
out, of uhich cakes arc m.ade. They are resorted to especially in times 
of scarcity.” ^ . 

\ lEorf. Soc. (iVcit; Scrus), V., iiz, 

M, sapientum, Linn.; Furs, Noks or. (he Banana, in Jour. Agrt.- 

ThE BANAb'.t, or PLASTAttJ. 

Syn. — M usa paixaoisiaca- A rnK- 
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distinct names exist for different cultivated races. For the more important 
of these the reader is referied to the text. 

References.— PL Ind.. Ed. C.B.C., 222, 223, 225 ; Voigt, Hort. 
Sul). Cal., 598 ; Th-oiaiies, En. Ceyl. PL, 321 ; Trtmcn, Sys. Cat. Cey, 
Pl.,92 ; Dala. & Gibs., Bomb. EL, Sti/>/>., 88 ,- Siesoart, Pb. PL, 229 ; 
Aitchison, Cat. Pb. and Sind PL, 14I ! P>C., Orig. Cult. PL, 804; 
Graham, Cat. Bonth. PL, 212, • Mason, Burma and Its People, 449, 
4S0, S06 ; Sir IF. Elliot, EL Andh., /A J6, 30, 33, 93, T23 ; Ainslie, 
Mat. Ind., I., 3)6; Moodeen Sheriff, Supp. Pharm. Ind., 198, 179; 
U. C. Dull, Mat. Med. Hind., 257, 3oi ; Waring, Baear Med., rip ; 
Dymoch, Mat. Med. W. Ind., 2nd Ed., 777 / Watts, Diet. Chemistry, 
Vol. III., 1063 ,‘\yohnston (Church Ed.), Chemistry of Common Life, Sr, 
Ss, Sy ; Birdseood, Bomb. Prod., I79 ! Baden Powell, Pb. Pr., 379, S>2 ; 


tables^ Spices, and Fruiis), 44, go ; Foyle, Fibrous: Pi,, yS ; Ltoiard, 


Tropical Agriculture, 4S5 ! Christy, AVro Com. PL, VI., 4^ ; Darrah, 
Note on Condition of People of Assam, App. D ; P^. Bnt. Gardens, 
Pcona, tSSs, 4 ; Linschoten, Voyage to East Indies (Ed. Burnell Tide, 
& Yule), Vol. II., 37, 3g, 40, 41, 42 ; Man. Madras Adm., Vol. I., 
360 ; II,, Ss ; Morris, Account Godavery, 12 ; Moore, Man., Trichi- 
nopoly, 72, 79 ; Man. Rev. Acets., Bombay, 102 ; Settlement Reports 
Central Provinces, Nimar, 200 ; Nagpur, 274 ; Chanda, 82 ; Madras, 
Godaveri Dist., isr ; Gascttcers Bombay, II., 277, 2S0, 284, 288, 291, 
295 ! VII., 42 ; XV., 44s, Pt. II., 21 ; XVI., ro3 ; XVIII., 4S ; N.-W. 
P., I., So; III., 33; IV., Ixxviii ; Orissa, II., 179 ; Mysore, and 
Coorg, I., S3, SS, 70 ; II ,7 ! MI., 4S ; Agri.-Horti. Soc. Ind. Trans., 
I., 52-53 ; II. (App.), 306, 314 ; III., 5<5, 6t, 67-70 (pro.), 229 ; IV., 
14s, 149 ; VIII., st-Cp ; journals (Old Series), IV., 230 ; VI., SeL, 
1-3 ; Pro , 32 ; VII., 69 ; IX., ScL, 56 ; X., 61, 348. 344; XIII., SeL, 
54, 59, 61 ; XIV., 296, 299 ; (New Series), I., ScL, 10, tg, 20 ; HI., 
Pro., S3; V., Xi2-t33, 147, 154 ; VI., Pro., 36; VII., 3, 4; VIII., 1 18, 
120, 124; Indian Forester, VIII., 414; IX., 274 ; Ind. Agri. Gaaette, 
18S7, 624 ; Rep. Horti. Card., Lucknow, March 1S84, 3 ; Balfour, Cyclop. 
Ind., II., tois. 

Habitat.— A perennial herb, of 8 to 15 feet in height, extensively cul- 
tivated throughout India, nearer the coast tracts than inland, chiefly 
for its fruit. Roxburgh describes it as wild in Chittagong. Rumphius 
speaks of a wild variety with small fruits in the Philippine islands. Sir 
Joseph Hooker and Dr. Thomson found it wild in the Khdsia Hills, and 
Thwaites met with the plant in the rocky forests of the centre of Cejdon. 
Other writers mention the wild plantain as occurring' in Bombay, the 
North-West Provinces and other parts of India, but it is doubtful how far 
these are only spontaneous. There is little doubt that the plantain is a 
native of India and Southern Asia, and from thence has spread under 
cultivation in all directions, reaching even South America. DeCan- 
dolle considers it probable that it was early introduced by the Spanish 
and Portuguese into San Domingo and Brazil ; but adds, " If, however, 
later 'research should prove that the banana existed in some parts of 
America before the advent of the Europeans, I should be inclined to attri- 
bute it to a chance introduction, not very ancient, the eflect of some un- 
known communication with the islands of the Pacific or with the coast of 
Guinea, rather than to believe in the primitive and simultaneous existence 
of the species in both hemispheres.” 

Races. — Much confusion exists in Indian economic and botanical 
literature in the nomenclature of the species of Musa. As already in- 
dicated in the generic note, recent literature on the subject is scanty ; indeed 
no botanist with sufficient material to enable him to accurately determine 
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the limits and characters of the Indian species appears to have written on 
the subject. RoxburEh describes four species as indigenous to India, most 
of which arc retained bj’ modern botanists, but only one of which is of much 
economic inlcrcsl. Thnt species, Mt sapientum, he believed to include the 
plantain or vegetable-like fruit, and the b.anana, or edible fnnl, both 01 
which he considered to be cultivated forms, or at most varieties of the 
same plant. Other botanists have separated these two under the names 
of M. sapientum and M. paradisiaca, but later writers, including DeOan- 
dolle, Kurz, and otbers have, as a rule, accepted the species M. sapientum 
as embracing both forms. , . ,•« -j 1 • 

But the number of cultivated races, bearing fruits which differ widely in 
appearance .md quality, is verj' large. Roxburgh states that he obtainco 
in India three kinds of "plantain” and about thirty of “ banana ; Rheeoe 
enumerates eight j uTitcrs in Madras mention from fifteen to twenty; Bom- 
bay authors describe about ten, &c, &c. Moore in his Catnlogtte f 
Ceylon Plants enumerates thirly-uine kinds of what he considers to be 
M. sapientum and M. paradisinca, and eight others under the names 01 
doubtful species, M. rosacea and M. troglodytarum, possibly also forms 
of M. sapientum. Mason states that in Burma he collected the naincs of 
twenty-five different kinds. Captain Ripley enumerates nineteen, and Dr. 
Heifer remarks that twenty kinds are cultivated in Tenasscrim. The most 
important of these will be again referred to in the chapter on “ cultiva- 
tion,” and all will be included under the species M. sapientum. Future 
investigation may demonstrate the necessity of the establishment of 
than one species for the cultivated plantains and bananas, but available 
evidence at present points to the advisability of considering them as one. 


Cultivation. * 

The value of the fruit as an easily cultivated and nutritious article of 
food, added to the utility of almost every other part of the plant, causes 
the cultivation of the plantain to be very nearly general over all but the 
extreme north-west of India, from the sea level to 5,000 or 6,000 feet. 
Indeed, there is scarcely a cottage in India that has not its grove of 
plantains. In certain localities large gardens are cultivated, the fruit being 
in this case grown for sale, in others it is merely cultivated in small 
patches in homestead lands for the immediate use of the cultivator. 

I. Madras. — The method of cultivation followed in this Presidency has 
been fully described by Dr. Shortt, and by the authors of the Manuals of 
the Godaveri and of the Coimbatore Districts, It is chiefly grown on 
wet lands, also in gardens in certain villages. The land is ploughed 
thoroughly, pits one foot cube are dug lo to 12 feet apart, in which, 
during December and June, or January and April, young shoots are plant- 
ed. A little manure is occasionally given, and drainage is always estab- 
lished to carry off superfluous w'ater, plantains requiring a deep, porous, 
well-drained soil. Irrigation is effected by flooding the soil, and stopping 
up the drains at the outlet after the whole ground is covered. The water 
is allowed to soak in for a day and the outlets are then opened ; the land 
s hoed once a month, and, three months after planting, a manure of wild 
■go and dung is hoed in. Hoeing is stopped as soon as the flowers 
'r, but begins again after gathering the crop at the end of the first 
^he plants last from three to four years, the latter being the case 
bonfL best soils. Each stem bears only once, ft is then cut down, 
*a^^aj.^supplied by a shoot from the stock, which in its turn bears, 
lwga-py<d replaced. It is estimated that from each group of plan- 
wjoi/B bunches worth R2 are obtained, together with small 
' ’e of the leaves and stems. In round figures Ri per plant 
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pays all the expenses including assessment, and as there are from 300 to 
400 trees per acre, a net profit is realised in about four years of, say, R350. 
In Nicholson’s Manual of iht Coimbatore District it is stated that 
there are two modes of growing plantains. These are known locally as 
pahkavMai in which the plants are set 6 or 7 feet apart, and ihurw-oalai , 
In which they are planted 10 or 12 feet apart. The former is practised on 
high and A-nifoV, and the latter on rich deep wet lands. In pakkavdlai 
the mother or main shoot only is allowed to stand, In the latter all 
the shoots remain except the middle one (naiiukan), which is removed. 
Pakkavdlai gives 8 annas per stem in the three years of its life as net pro- 
fit, and since there are from 600 to 800 stems in one acre, the total profit 
may be estimated at from R300 to R400. 

In garden lands the shoots are planted at from 6 to 8 feet apart at any 
time during the year, but usually in January; the land is then well 
manured by sheep, and afterwards thoroughly ploughed. The garden is 
irrigated twice a week and hoed once a month during the whole three years 
of the life of the plant. In the Settlement Report f the Western Delta 
Talnqs of the Godnvery District, the total expenditure per acre during the 
four to six years of the average life of the plantain, in that locality, is 
estimated at Rg3. The returns, which commence from the second year, 
comprise the profits accruing from the fruit and leaves, to which is added 
profits derived in the fifth and sixth years from the sale of young 
trees. The produceof each pit in leaves and fruit is estimated at 4 annas 
annually — a considerably smaller sum than that allowed in Coimbatore. 
But even this low estimate gives an annual yield of the value of R62-8 per 
acre, or in six years Reap. 

Experiments conducted in the Saidapet Experimental Farm showed an 
expenditure in three years of R172 per acre, and a total profit after only 
one year and nine months’ existence, of R60 per acre, including the esti- 
mated value of the standing trees. The yield of fruit byW'cight per acre, 
during the months when the plantation was bearing, amounted to between 
2,500 and 2,600 pounds. It was found that the yield of food-stuff from 
the bunches amounted to about 49 per cent, of their weight, or a rate per 
acre of 1,250 pounds. 

Nearly all writers on the economic botany of Madras make freq^uent 
reference to the importance of the cultivation of plantains in the province. 
No statistics are, however, available of the total area under the fruit, nor of 
the approximate total production. A considerable Local trade is carried 
on between outlying gardens and the large towns, and in addition to the 
fruit, the minor products derived from the plant appear to be utilised to a 
considerable extent. Dried fruits from the more southern districts are said 
to be exported, in some considerable quantit}', to Ceylon. 

Dr. Shortt describes thirteen different cultivated forms of the plantain, 
all of which have distinct vernacular names, but it is unnecessary in such a 
work as the present to enter into a detailed description of these. It may, 
however, be mentioned that the kind popularly known as the “ guindy ” 
plantain (pitvaly, Tam.) is considered the best, and is described as round, 
small siaed, with a very thin rind, luscious, sweet, and of a most delicate 
flavour. A good bunch may contain over a thousand fruits. This kind 
is used entirely as a table fruit, being considered too valuable for cooking 
purposes. The rustali is, however, the sort generally sold as table plantains 
though not of such good quality as the former. A large plantain, known 
in Tamil as monihen, is one of the commonest cooking fruits of the Presi- 
dency. The kathali, cultivated in the Tinnevelly and Malabar Districts 
is considered sacred and used chiefly as offerings to the gods. Shortt 
states that the fruit is gathered, as a rule, long before it reaches’ maturity 
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■CULTIVA- and is artificially ripened by being smeared with chunam (fresh lime) and 
TION. hung up. In certain districts, it is placed in a large pot filled with straw, 

artificially heated, and smoked for three or four days, after which the 
fruit is found quite ripe. More rarely the fruit is packed in straw and 
buried two or three feet deep for a few days. All these methods ensure 
the fruit being obtained not overripe, but destroy its flavour to a great 
extent. 

Bengal. U. Bengal. — The plantain is extensively cultivated throughout Bengal, 

815 more especially along the banks of rivers. As in Madras, many cultivated 

races exist, which m the Bengal Agricultural Dipartinent Report are 
classed under two heads. First, those grown for their sweet and fine 
flavoured ripe fruit ; and, second, those grown for their half ripe fruit, which 
is used as a green vegetable. Of these two classes the latter, known under 
the general name 9? kachkala, can alone be regarded as a farm crop. 
Plantains, which belong to the other class, require to be grown in gardens, 
with the usual care and attention devoted to fruit cultivation. 

Kachkala plantains will grow in almost any soil, except stiff clay and 
barren sand. The crop, however, as well as the finer class of banana, does 
best on the newly raised earth on the embankments of canals and tanks. 
Ordinarily, it is planted on standing aus paddy, kachu, begun, or turmeric, 
and is said to succeed best in a hegmi field. The usual time for planting 
is the end of Jaistya and the whole of the month of Ashar (from the 
beginning of June to the end of July). Two small shoots are allowed to 
grow from each plant, all the rest being dug out and used for planting 
if necessary. The shoots are set from 12 to 15 feet apart. The crop re- 
quires no watering, as it is planted in the rainy season. When plantain 
is put in among standing aus paddy, a crop of kalai (Pha»eolu5 Mungo 
var. fadiatus) may also be taken off the field after the rice has been har- 
vested. But no third crop can be grown when the plantain has been 
planted among kachu (Colocasia antiquorum, Schott.) or begun (Solanum 
Melongena, ZfK«.). When these secondary crops are off the ground in 
the months of Baisakh and Jaistya (15th April to 15th June), the field is 
ploughed two or three times. The plants begin to bear fruit one year 
after the time of setting, and after the first year the ground is devoted to 
plantains alone, no other crop being sown. During the rainy season the 
weeds are destroyed by turning over the soil with a kodali, and in the 
month of Asvsin or Kartik (15th September to isth November) the land 
should either be hoed once, or given two or three ploughings. With care 
and cultivation, a plantain field may be kept up for more than ten 3'ears. 

The foregoing account is condensed from a description returned from 
the District of Burdwan, but is doubtless equally applicable to other loca- 
lities in Bengal. In the same district the plantain is said to be subject to 
the attacks of a large black insect known as the antopoka, which takes up 
its abode at the crown of the root-stalk just below the mid-leaf. As a 
consequence of its attack the leaf-stalks soon begin to wither and the plant 
dies. No remedy for this pest is known to the raj'ats. All the trees in 
the clump of which one has been thus attacked should be uprooted and 
removed from the field. Injury is also sometimes done by the earth-worm, 
and the plants are said to be liable to destruction by storms. 

The cost of cultivation of too trees is estimated at R 12-12. 

Liotard describes five chief cultivated forms of plantain in Bengal, 
which he saj’s are known commonly' as the "table plantain," the champa, 

Bhnkhai, the kaniali, and the konch holla. The first of these the best, 
and is grown entirely for the consumption of Europeans and well-to-do 
natives. It is in much best condition during the rains, indeed the few 
I procurable in the cold season are very inferior. The champa is the next 
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best and like the preceding is of finest quality during the rains. The 
Dhakkai, a long fruit with light pink, soft flesh, is only found in abundance 
in the east of the province, while the kantali is much inferior, and only 
eaten as fruit by the poorer classes. As already stated, the term hanch 
kolla is employed generically to embrace all field cultivated, coarse plan- 
tains The fruit of this class is stringy, astringent, and unpalatable j it is 
hardly ever allowed to ripen and is mostly used when unripe as a vegetable 
in curries, &c. 

Ill, Bombay. — The plantain is cultivated to a large extent as a garden 
crop in Bombay, but would appear to be of less importance from an agri- 
cultural point of view than in Madras and Bengal. 

In the Poona District it is stated to be commoner than any fruit except 
the mango. Young shoots are planted in gardens at any time of the year. 
They require a rich soil, and are watered once in ten or twelve days. The 
plants are generally removed after they have borne fruit once and fresh 
shoots substituted. In Nasik the same system of allowing only one shoot 
from a root-stock to bear fruit is stated to be general. This shoot is st3'led 
the daughter or kdr, and, when it has borne fruit, the plantation is generally 
destroyed. But occasionally a grand-daughter or ndt is allowed to grow. 

■ After the plantation is abandoned, the ground is generally used for chil- 
lies, ground-nuts, and other similar crops. 

No statistics are available for the area under the plantain in Bombay, 
owing to the fact that the Agricultural Department returns include it under 
the general heading of “fruit trees.” It may, however, be stated that the 
Surat Gnseffeer gives an area for that district of ipSacres. Mr. Woodrow 
of Poona has described eight cultivated forms of the fruit, as commonly met 
with in Western India. The best of these are known locally as x—BajapiirL 
a long-pointed, three-cornered fruit with thick skin, yellow, and fine flavour- 
ed ; considered the best of all, small, cylindrical, yellow, thin- 

skinned, of very superior flavour; ratkdle or rajkdle,a large fruit with 
thick red skin and of delicious flavour; and ktclt, similar to fhe last, hut 
j'ellow, also of excellent flavour. 

ly. Sind.— No records exist of the extent of cultivation of the plantain 
in this prownce. Experiments were conducted at the Government Farm at 
Hyderabad between 1872 and 1876. The expenditure amounted to R464, 
the produce realised R375) valuing the plants on the ground at the 
close of the experiment at Rioo, the total value of the produce would 
amount to R475' The return would have been much larger, had not two 
severe storms committed extensive damage. The cost of cultivation in 
most parts of Sind must, however, always be great. Irrigation represents 
even in the Experimental Farm, a charge of about R28 per annum per acre 
cropped. In later years the severe frosts, occasionally experienced in winter 
were also found to be most detrimental. Though the soil was very sandv 
It produced, with compost manure, a veiy heavy crop. 

V. North-West Provinces.- According to Atkinson, several cultivated 

races are found in these provinces, but none attain the perfection that 
characterises those produced in Bengal. The nearer the Bengal frontier 
the better they^ are. The best kind is known as chatnpa, next comes a 
small fruit, about the size of a thumb, and occurring in thick 

compact clusters. A large reddish variety, known as the fdm-kela 
IS inferior to the others. 'If^dhakka or dhakkai variety already nientiS 
intheaccountof Bengal IS occasionally, though rarely, groL in these 
provinces, but is frequently imported. ^ ° tnese 

J*'® larger, coarse vegetable-like plantain is that 

usually found in the Panjdb, and muph inferior as a fruit to the wefl- 
flavourcd plantain of Bengal. Baden Powell states that the art of makf^ 
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flour from the plantain, or of preserving the fruit is unknown in this prov- 
ince. Stewart remarks that it is largely grown in places towards the east 
of the Pan] ab plains, and in the Siwdlik tracts and outer hills, while on 
the Sutlej it may be seen up to 4,000 feet. It becomes veiy rare towards 
the North-West. 

• VII, Assam. — Returning to the Eastern warmer and more moist regions 
of India we find the plantain again a very common and important plant. 
Cultivation is carried on much in the same way as already described in the 
account of Bengal. Darrah mentions the following three as the best kinds : 
malbhag, ptira, and ban tulsikol. 

VIII. Burma,— The plantain is largely cultivated in this province. 
Mason states that it holds the same place in Burma, as the apple does in 
England and the United States, and is largely used both as a fruit and as 
a vegetable, the greater proportion being eaten with rice and meat in the 
place of potatoes. He further remarks that he knew the Burmese names of 
twenty-five distinct “ varieties,” but does not give these. Kurz states that 
three wild plantains occur in the country, vie,, M. rubra {tau-hnek-pyau), 
M. glauca(«of-/i«e/>/>yaM), and M. sapientum, tan-hiek-pyau, saip-cho, or 
ya-khaing. Mr. E. Oates, O.E., obtained fourteen kinds of cultivated 
fruit for Wm, and mentioned two others, while Captain Ripley described 
nineteen met with in Arracan, and Dr. Heifer, twenty in Tenasserim. 
Many of the Arracan plantains are described as of excellent flavour, those 
which appear to be the best being known as rakoing-hnset-pyau-bhi (Musa 
arakanensis,.l?t/'/ey), may-dati-lettht, nathabu, byat-iaus,moung~hya, pirn, 
vie, viei-tsviay, hpi~gyan, and moung-nei. 

Dye and Tan. — The ashes of the leaves, the bark (?) and the fruit- 
rind, are employed in many of the dyeing processes practised in Bengal 
(McCann). The latter is also used as a tan, and for blackening leather. 
The SAP contains a considerable amount of tannin, and stains cloth a 
dark, almost black colour, which is fairly permanent, is very difficult to 
wash out, and may be employed as a substitute for marking ink. 

Fibre. — The fibre of the plantain has long been used by the natives of 
India for cordage purposes, for mats, and to a smaller extent for m.aking 
coarse paper. It attracted early attention from writers on economic sub- 
jects, from the fact that it so much resembles Manilla hemp, the product 
of M. textilis. As far back as 1822 we find that it had been compared 
with the fibre of the latter, and allowed to be infenor, the specimens ex- 
amined having been in each case extracted from plants grown experiment- 
ally in Calcutta. In 1846 a Mr. May showed Dr. Royle some beautiful 
specimens of note and letter-paper made from plantain fibre. He was at 
bat time anxious to establish a manufactory for plantain paper in Calcutta, 
,, for some reason abandoned the project. Dr. Hunter of Madras sent 
..j.° ‘•hre and tow’ of Indian plantain, in a well-cleaned state, to the exhibi- 
tb ^ ti ^5^ > specimens of thick rope, fine cord, and paper of all 

. ^ 1 ^ fineness from thick packing paper to some “almost as thin as 
1 s aooae ^ sample of the tow was also sent to the Ordnance Depart- 
conseq^nctj^ and was reported on as “undoubtedly of a very superior de- 
^ ° '^fTdmirably adapted for packing.” The remark was also made 

' 'Ct clastic character it appeared to be a desirable substitute for 

I beddings, &c. Dr. Hunter’s mode of extracting the 

* Th '’S : — “ Strip off the different layers and clean them in the 

- , .* 1 ^ .soon after the plant has been cut down. Lay a leaf-stalk 

, ■ *d with the inner surface uppermost j scrape the pulp off 

,1 „ n/.'r?./. ^ hoop-iron fixed in a groove in a long piece of wood. 

. ■which hasthe thickest laycrof pulp, has been cleaned, 

' scrape the back of it. When a bundle of fibres has 

procurable in the cold 
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been thus partially cleaned, it ought to be washed brishly in a large quan- 
tity of water, so as to get nd, as quickly as possible, of all the pulpy 
matter, which may still adhere to the fibres. It may be readily separated 
by boiling the fibres in an alkaline ley, or in alkaline soaps, but not in the 
Indian soaps made with quick-lime, as these are too corrosive. When 
the fibres have been thoroughly washed, they should be spread out in thin 
laj'ers or hung up in the wind to dry. If exposed to the syn when in a 
damp state, a brownish-yellow tinge is communicated, which cannot be 
easily removed by bleaching. Exposure during the night to the dew 
bleaches them, but it is at the expense of part of their strenrth.” 

Dr. Royle {Fibrous Plants of India) in 1855 devoted a considerable 
amount of attention to the fibre. _ Experiments made by him with fibre 
prepared in Madras, shewed that it bore a weight of Ipolb, but some 
from Singapore bore not less than sgolb, w'hile a “ salvage” of Peters- 
burgh hemp of the same length and weight broke at j6olh. _ A twelve- 
thread rope of plantain fibre made in India broke with 864n), while a similar 
rope of pine-apple fibre broke with 92411), Dr. Royle concluded: — "Even 
from these experiments it is evident that plantain fibre possesses sufficient 
tenacity to be applicable to many, at least, of the ordinary purposes of cord- 
age. The outer fibres may also be converted into a useful kind of coarse 
canvas, as has been done by Dr. Hunter; and the more delicate inner 
fibres most probably into finer fabrics, as is the case with those ol M. tex- 
tilis when equal care has been taken in the preparation and separation of 
the fibres, and there is some e.xperience in weaving them.” Of late years at- 
tention appears to have been more directed towards introducing the superior 
Musa textilis than towards utilizing the valuable cordage and paper fibre 
of which such a large quantity exists in India. At the same time it must 
be remembered that it is utilized to a certain extent by the natives, especi- 
ally in Madras, and that though the cost of preparation is, very small, 
the cost of collecting in sufficient quantity to furnish a large rope or 
paper-making concern with sufficient raw material would be large. A 
consideration of the facts detailed in the accounts of cultivation shows 
that the plant is only in a very few places cultivated over any extended 
area._ As a rule, plantains occur in small groups scattered about villages, 
and in gardens ; consequently a not inconsiderable amount of trouble 
and expense would necessarily be involved in collecting the cut down stem'^. 
It may, however, be mentioned that Or, Royle suggests that the plant might 
be cultivated in fields for the purposes of fibre near towns, where the fruit 
might be readily saleable or that the extraction of the fibre might be com- 
bined with _a concern for preserving the fruit or converting it into flour 
either of which “ought to pay all the expenses of, and afford some profit on, 
the culture ” He recommends that a rough crushing mill, such as the 
rollers of a sugar mill or an enlarged chtirka, should be used in the vici- 
nity of these_ fields to extract the fibre roughly on the spot and thus save 
cost of carriage. _Wlr. Henley basing his calculations on Dr, Royle’s 
statements stated, in a lecture before the Soceity of Arts {four. <f Soc. Arts, 
f/., 4S6) that he was of opinion "that contracts could be made to obtain 
the rough fibre at from Ri-8 to R2-8 a maund, deliverable at a central 
dep6t within a radius of twenty miles. 

This estimate, however, must be considerably under the mark. Ex- 
penments conducted with the wild plantain fibre in the Nicobar Is- 
lands under the orders of Government, shewed that thoroughly cleaned 
fibre could not be produced there, at a cost of much under 6 annas per 
pound. - V 

Recent investigations by Messrs. Cross & Bevan shew the fibre to 
contain 13-4 per cent, of moisture, and 64-6 of cellulose. It loses by 
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the process of Hydrolysis, ii percent, when boiled for five minutes in a i per 
cent, solution of caustic soda, and 33 when boiled for one hour. 

Medicine. — The unripe fruit, called mochaka in Sanskrit, is considered 
cooling and astringent ; it is much used in diabetes in the form of a ghrita, 
composed of plantain flowers, root-stock, and unripe fruits, ght, cloves, 
cardamoms, and several other drugs. This medicine is generally pre- 
scribed in doses of two tolas along with some preparation of tin or other 
metallic drug (£/. C. Dutt). Young plantain leaves are used as a cool 
dressing for blisters, burns, &c., and to retain the moisture of water 
dressings. They may also be used as a green shade in ophthalmia and 
other eye diseases. The root and stem are considered tonic, antiscor- 
butic, and useful in “ disorders of the blood ” and venereal disease. 
Emerson states that the sap forms a valuable drink and mouth-wash to 
allay thirst in cholera. According to Dymock Mir Muhammad Husain 
states in the Mashhan, that the kind of plantain called mdlbhok is used as a 
poultice to burns, while that called bolkad is boiled and employed as an oint- 
ment for the syphilitic eruptions of children. He also notices the use of the 
ASHES on account of their alkaline properties, and of the root as an anthel- 
mintic. Ainslie writes, “The plantain is one of the most delicious of ail the 
Indian fruits, and one of the safest for such as have delicate stomachs, being 
entirely free from acidity ; it is, moreover, very nourishing, and is always 
prescribed as food by the Hindu practitioners for such as suffer from bile 
and heat of habit.” 

The fruit has long been known and commented on by European 
witers. Perhaps the first authentic description is by Pliny who quotes the 
name pala,a term which still exists in Malabar. He states that the Greeks 
of Alexander’s expedition saw it in India, and that sages reposed beneath 
its shade and ate its fruit (hence the name sapientum ”). In the middle 
ages it had some reputation as a medicine. Avicenna wrote that it en- 
gendered choer and phlegm, and that it spoiled the stomach, but that it 
was good for heat in the stomach, lungs, and kidneys and provoked urine. 
Rhasis stated that the fruit Avas hurtful to the“ maw, ” Serapio that it 
was in the end of the first degree warming, diuretic and aphrodisiac. 
Paludanus, the commentator and friend of Linschoten, confirms these 
statements, and from personal observation, supports the remark that the 
fruit breeds “a heaviness in the mawe.” In modern times it is_ employed 
medicinally by Europeans as an antiscorbutic only, and as a mild, demul- 
cent astringent diet in cases of dysentery, but several other less well known 
properties are attributed to different parts of the plant in the following 
special opinions : — 

Special Opinions.— § “The ripe fruit of the finer varieties of the plan- 
tain is useful in chronic dysentery and diarrhoea. The dried fruit of the 
larger varieties is a valuable antiscorbutic. In North Bengal the dried 
leaves and in fact the entire plant is burnt, and the ashes_ dissolved in water 
and strained yield an alkaline solution containing chiefly potash salts, 
which is used in curries, especially as a cure for acidity, and antiscorbutic, 
and where common salt is scarce this is used by the people for seasoning 
their curries ” (C, T. Peters, M.B„ Zandra, South Afghdnisidn). “ I have 
known a diet of green plantain well boiled, and curds {dokt), sweetened 
with sugar or seasoned with salt according to taste,^ to be of singular 
benefit, in cases of (tysentery and diarrhoea. (2) Kipe plaintain, well 
beaten up with pulp of old tamarind and sweetened with old treacle or 
sugar-candy is a household remedy among the natives of Bengal for 
dysentery, at the commencement of the attack. (3) Flour made out of 
green plaintoin dried in thcsunis used in the form of chappatis in certain 
Tirhoot in cases of dyspepsia with troublesome flatulence and 
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acidity. I have known one case in which it agreed remaritably well when 
even a diet of plain sago and water brought on a severe attack of colic. The 
chapbaiis s.re taken dry with a little salt” {Assistant Surgeon N. C. Dutt, 
Durbhanga). “A combination of ripe plaintain, tamarind, and common 
salt is most efficacious in dysentery. I have used it in many cases both of 
the acute and chronic forms of the dise^e, and seldom failed to effect a 
cure. It may, in fact, be said to be a specific, and 1 can confidently recom- 
mend it to the profession as well as to the public. It is simple, easily pro- 
curable, and may safely be administered to a child. It is not disagreeable 
to take, has no bad effects, and is on the whole preferable to Ipecacuanha. 
In'simple cases a single dose is sufficient, as a rule three or four doses are 
required to effect a cure. The patients should he kept quiet and placed On 
low diet. The dose for an adult is, — ripe plantain one ounce, the pulp of 
ripe tamarind half an ounce, common salt quarter of an ounce'; well_ mixed 
and administered immediately. It may be given two or three times a 
day” (Civil Surgeon R. A. Parker,' M.D.). "The juice of the tender 
roots contains a large quantity of tannin and is used with mucilage for 
checking hoemoiThages from the genital and air passages, 'ihe ashes 
produced by burning the plant contain a large amount of potash salts, 
and are used as an antacid in acidity, heartburn, and colic. The tender 
Iruit is used as a diet for patients suffering from haemoptysis and diabetes'* 
{Civil Surgeon J. H- 2'hornion, B.A., M.B., Mongltyr). "The fruit is 
used with salt in dysentery. The powdered root is antibilious, also used 
in anromia and cachexia” (Surgeon-Major D. R. Thomson, M.D., C.JE., 
Madras)." " The juice of the plant is reported to possess styptic proper- 
ties’’ (Surgeon R. Z.Biiit, M.D„ Ptihna). ‘‘The juice of the bark and 
leaf is frequently given to children suffering from an overdose of opium. 
The juice of an ounce of bark mixed with an ounce of gh{ acts as a brisk 
purgative” (Stirgeon 7. McCloghey, Poona). " I have often seen natives 
use the young unripe fruit curriM, when suffering from dysentery or 
chronic diarrhoea” (Honorary Surgeon E. A. Morris, Tranquebar). 
"The root juice in which burnt borax and nitre are dissolved is given 
with success in_ ordinary cases of retention of urine. The iuice of the 
flowers mixed with curds is used in dysentery and menorrhagia” (Native 
Surgeon T. R. Moodelliar, Chingleput, Madras), “The unripe fruit 
dried and powdered is used as an astringent in the diarrhoea of infancy; 
it is useful in most forms of diarrheea, also m gonorrhoea” (Hospital Assist- 
ant Hxl Mahomed, Hoshangabad, Central Provinces). "The juice of the 
root used as an antidote to arsenical poisoning in the lower animals. 
Tilixed with gin and sugar and administered internally it is said to be use. 
ful in gonorrhoea”^ (Deputy Sanitary Commissioner 7- Parker, M.D., 
Poona). " The unripe fruit, well cooked as a curry, makes excellent food for 
_ natives recovering from chronic diarrhoea. Leaves largely used in chari- 
table dispensaries as a substitute for guttapercha tissue in surgical dress. 

{Brigade Surgeon S. M. Shircore, Modrshedabad). " Plantain leaf 
js the cleanest and nicest dressing for a blistered surface that I know and 
IS also useful m covering other dressings. A piece of plantain leaf intro- 
duce into the helmet on a hot day forms an effectual protection from the 
suns rays, without appreciably adding to the weight of the head-dress ” 
(Su^eon-Major H. DeTathavi, M.D., M.R.C.P., Land., Afmed,tagar). 

Food and FoddM.— The fruit of the cultivated forms of this species 
are sometimes popularly distinguished by the names of banana and plan- 
tarn, .according to whether they are eaten raw or cooked. These names 
me, however, vm-loosely applied, some c.aning any round and plump fruit 
banana/ others making a distinction in sire only, the small being 
"banana,’ the large plantain. It is, therefore, .advisable to reject the arbi- 
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trary distinction which has arisen between the names, and to call all alike 
by the commoner name, plantain. 

The finer varieties, ^own as garden fruits, are, after the mango, the 
commonest and most prized of Indian fruits, while the coarser forms, cul- 
tivated for use as vegetables, form one of the staple articles of food in 
many parts of India and the Malay Peninsula. Thus Rumphius relates 
how in the latter region man begins life with plantains, the roasted fruit 
being used as pap for new born infants. In India it supplies in many loca- 
lities the place of bread and potatoes, and is generally roasted, stewed, 
eaten in curries, or boiled in cow’s milk. By Europeans it is sliced and 
cooked in the form of fritters. 

The finer varieties, cultivated to be eaten raw, vary much in taste and 
flavour j some are acidulous, others acid-sweet, others pure sweet like 
sugar, while the inferior kinds are mawkish. The names of those consider- 
ed the finest will be found in the account of the method of cultivation in 
each Presidency or Province. 

Humboldt was perhaps the first to draw attention to the fact of the 
very large yield of plantains obtainable from one acre of ground, stating 
that the produce would support a much greater number of people than a 
similar area under wheat or any other crop. Boussingalt, following up 
this line of enquiry, gave the following as the produce per imperial acre of 
the raw fruit in three places, according to (i) Humboldt’s, (2) Gondot’s, 
and (3) his own observations : — 



Temp. 

Produce 
per acre. 

Of dry food 
per acre. 


Fh. 

Tons. 

Tons. 

(i) In warm regions 

Si-5 

72 


(2) At Cauca ...... 

(3) At Hague ...... 

- 78'8 

59 

i6 

7f4 

25 

65 


The last column is calculated on the assumption that the fruit contains 
27 per cent, of nutritive matter. P'or purposes of comparison with this 
table Roy le showed that it would require a crop of twenty-seven tons of 
potatoes per imperial acre to yneld the smallest of the quantities (of food- 
stuff) above mentioned as the yield of an acre of plantains. 

It is interesting to notice, in connection with the above, that the large 
crop of food thus produced may be preserved for an indefinite period 
either by drying the fruit, or by preparing meal from it. Both of these 
processes, which have long been known and carried out in the West Indies 
and South America, are also carried on in India, though to a much smaller 
extent. Linschoten notices the practice as common in the sixteenth century, 
writing, — “ These grow much in Cananor, in the coast of Malabar, and are 
by the Portingales called figges of Cananor : and by reason of the greater 
quantities thereof are dried, the shells being taken off, and so being dried 
are carried overall India to be sold.” When the nearly ripe fruit is cut into 
slices and dried in the sun, a certain part of the sugar contained in tbe 
fruit crystallizes on the surface, and acts as a pieservative. The slices 
thus prepared, if made from the finer varieties, make an excellent dessert 
preserve, and if from the coarser, may be used for cooking in the ordi- 
nary way. They keep well if carefully packed when dry, and ought to 
form a valuable antiscorbutitTfor long voyages. The fruit may also be 
preserved whole by stripping off the skin and drying it in the 
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parts are made into little square boxes for holding snuff, drugs, &c. In 
the Archipelago, the trunk is cut into seveial pieces, which serve as 
hearths during festivities in the open air, and in Siam it is used for clari- 
fying sugar. The leaves are much used for packing all sorts of small 
goods in the bazars, and are also employed as plates, being sold for 
this purpose for from I to 3 pies each. When dry they are employed by 
shop-keepers much as brown paper is in Europe. They are also used for 
making mats, and as thatch for temporary huts. In the Malay penin- 
sula, the fresh leaves are employed as a. water-proofing covering for the 
earthen pots or bamboo, in which rice is steamed. The ash of the leaf 
and leaf stalk, rich in alkaline salts, is used instead of country soap or 
fuller’s earth in washing clothes. 

Lisboa states that it is ordered in the Vratraj that females should 
worship the tree on the 4th of Kartik shttdh, whereby their husbands are 
said to survive them, and their life is lengthened. It is also worshipped 
on the 3rd of Shrdvan. The bunches of fruit are much used in certain 
festivities and ceremonials, and are generally placed by Hindus at the 
entrance of their houses on such occasions (especially at marriage), as ap- 
propriate emblems of plenty and fertility. The plantain called kathali is- 
considered sacred in Madras, and is reserved as an offering to the gods. 


Musa superba, Ed, C.B.C.,''224. 

Vera, — Chavai, Nasik j Chavaicha kanda, Poona s Ckavlya hand, Khan- 
DESH, Bomb. 

References. — Dais. & Gibs., Bomb. FI,, 272 ; Knrz, Notes on the Bananer, 
165, • Lisboa, U.Pl. Bomb,, 204,235; Dymock, Met,\Med, W, hid,, SSj, 8S9. 

Habitat. — A handsome plant, said by Roxburgh to be a native of 
Pegu, and by Dalzell & Gibson and other Bombay writers to be common 
at Matheran, Rdm Ghat, and Khanddla. Dymock states it in his Famine 
Plant List that it is found in Nasik, Poona, and Khandesh. 

Fibre. — Like the other members of the genus this species is said to yield 
a fibre, probably similar to that of M, sapientum. 

Dr, Dymock has recently found a sweet, translucent, jelly-like manna 
exuding from the plant, which, when dried at a low temperature, yielded 
82‘3 per cent, of fermentable sugar Chem. Notes on Mannas, i8gi). 

Food. — The scape and convolute leaf-sheaths are, according to 
Lisboa, used as food similarly to those of M. ornata, especially in times of 
scarcity. The root was also eaten in the districts of Poona, Ndsik, and 
Khdndesh during the Deccan Famine of 1877-78. 


M. textilis, Nees. ; Kun, Notes on the Banana, 16^. 
j\Ianilla Hemp. 

References. — Voigt, Hort. Sttb. Cal., 570; Kurs, For. FI. Burnt., It., 
504; Drury, U, PI. hid., 302; Royle, Fibrous PL, 64; Liotard, Mem. 
Paper-making Mat., 48, 49> ST> S4'SS ; Note on Musa Fibre, 1881 ; 
Balfour, Note on Musa Fibre, s88o ; McCann, Dyes and Tans, Bong., 155; 
Tropical Agriculture, 466 ; Christy, New Com. PI., V/,, 73,50 ;Boi. Carden 
Ganesh-khtnd, Poona, 1882-83,5; 1883-84, r2; 1885, 5 ; Dir., Agrt. Bomb. 
Presidency, 1888-84, 9, 72 ; Report, Bot. Card. Calc., 1884-85; Sahdranpur, 
7885,- Proceedings of Govt, of India regarding Manilla Hemp, 1861- 
1 863, a correspondence viith Madras; 1S77, 5, p. 35, October t-5 ; 1S79, 
July, 17-29 ; 1880-81, 28-35 ; 1881, July, 89-48 ; October, 52, November, 
6-11, 12-16 ; 1SS2, Match, 16-17 ; April, 8S, 86 ; June, 27-83 / July, 8,9 ; 
September, 57-90, December, 17-21 ; 1883, Febtuary, 1, 2; April, i ; 1884, 
February, 75; April, 17-18 ; June, 1 ; July, 32, 38; 1885, September, 1, 2 ; 
1886, March, file No. 8, 1-12 ; 1887, June, 15-20 ; Watt, Manilla Hemp in 
Sel, from Fee., Govt, of hid.. Rev. and Agri.-Dept. I., I—B ; Man. 
Madras Adam , Vol. J., 360 ; Adm. Rep. Andaman Jslands, 6, 53 ; 
Madras, 1882-88,95 , Gazetteers-.— Myso'e and Coorg , H t 46 ; A^ri .- 
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Horti. Sac. Ind. Pt. Ill,, Pro. c.iii ; Indixn Forester, XI.-, 3g s 

Balfour Cyclop, Ind,, JI,, 1016. 

Habitat. —A native of the Philippine Islands, which, like other species 
of the genus, has a marked tendenej; to the insular tj-pe, luxuriating in hot, 
moist climates, within certain limitations of the sea influence. The Anda- 
man Islands and the West Coast of India might accordingly have been 
indicated as the regions where every effort should be directed towards its 
acclimatisation, and, as wit! be seen, in these regions alone has the plant 
undoubtedly taken hold. In the Philippine Islands the plant is stated by 
Mr. Honey, British Consul at Manilla, to thrive best in Soil largely 
impregnated with decayed vegetable matters, and is therefore particularly 
.suited to reclaimed forest lands. It is most healthy on high lands subject 
to considerable rainfall, and on soil of volcanic origin, and is said to 
suHer severely during long periods of excessive heat and drought. It can 
be grown from seed, but is generally reared from shoots like the ordinary 
plant.ain. It takes about four years to reach maturity, and the first crop is 
available two years after planting, but a much heavier production of fibre 
is obtained in the third and fourth. 

Fibre. — Manilla Hemp has been described as follows by De, G. 
Watt ; — “ It is a fibre of great strength and extreme lightness, hence eminent- 
ly suited for rope-making. Only about 50,000 tons are, however, annually 
required, so that the world’s demand for this substance is not great, and it 
would scorn that there is little prospect of this quantity being much increas- 
ed. The waste materials and worn-out ropes afford, however, the much- 
priced strong m.-inilta-paper, and a new industry' has recentfy been started 
m dyeing the fibre with logwood and copper so as to allow ofits being used 
as a substitute for horse-hair. The quality varies according to the part of 
the plant from which it has been extracted— an unfavourable property, 
since, unless grc.at care be exercised, mixed consignments arc sent into the 
market which fetch much lower prices than need othenvise have been 
obtained. Uhe collective name for the fibre in the Philippine Islands is 
<i6nca; bandala is the imrder and stronger outer fibre, the inner layer being 
know n as aupoo, while the delicate fibres, obtained from the edge of the 
jMiliole. are known .as lupis. This last-mentioned form was formerly to a 
small extent imported into Paris, being used in the preparation of a special 
Kind of under-clothing. This form of the fibre is, however, iocaliy manu- 
factured into fine cloth and shawls, and the textile either from this form or 
from the attpoz is to some extent exported to Europe. The mean length 
of the ultimate fibriles is 0'23fi inches and the breadth 0-00096 inches. The 
central cavity is well developed j the walls are of a uniform thickness and 
the extremities taper gr.adu.ally and uniformly. These are qualities which 
eminently fit the fibre for the rope-m.nking industry but are ill adapted for 
textile purposes, .although it must here be added that the nhacd afiords t]ie 
textile tabnes worn by the entire population of the Philippine Islands.” 

The fibre has long attracted attention from writers on Indian economic 
subjcct.s, .and many endeavours have been made to introduce the plant into 
India. Mr. Uotard gix-cs an exhaustive account of these attempts in his 
work on huhan Paper-mah-ng Materials, from which the following inform- 
alion has been mainly obtained. The first record of M. tcstiUs being grown 
jj) India dales from iS.’e, when ft was iatroduced into Calcutta. iVo Mcount 
c.xisns of how the plant then introduced thrived, and no further information 
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Board of Revenue of that Presidency reporting that “ the experiment with 
tlie Manilla Hemp liad been attended with little or no success,’’ from 
which it may be presumed that the species had been allowed to die out. 

In I873 the plant was introduced into the Andaman Islands, and in 
1876 forty-eight young plants existed, all sprung from one original shoot. 
In 1879 some of the largest plants were cut down, and 431b of fibre extracted 
was sent to the Government of India, by whom it was submitted to the Agri.- 
Horticultural Society of India for report. The reply received from the 
Secretary of thht Society was favourable, and the remark was made that, 
if procurable at a reasonable rate, it would soon become an article of com- 
merce. The more recent history may be quoted in entirety from Dr. 
Watt’s recent note in the Selections from the Records of the Govt, of India, 
Revenue and Agri. Dept., /., iSSS-Sg : — 

“ It may be briefly explained that Surgeon-General Balfour, in a note 
dated 15th October 18S0, urged the claims of Musa textilis as a future 
Indian Fibre. His note on this subject was communicated to the Govern- 
ment of India, by Her Majesty’s Secretary of State, and ultimately issued 
to .ill Local Governments, Botanic Gardens, Chambers of Commerce, &c„ 
for information or for whatever action might seem necessary. Mr, 
Liotard greatly enlarged the information furnished by Dr. Balfour, by 
giving a history of the attempts, hitherto made, to cultivate the plant in 
India, from its introduction in the Madras Presidency in 1858, down to the 
date of his note, January 22nd, i88t. As a result of the renewed interest 
thus awakened, various reports have appeared of the efforts put forth by 
the local authorities to realise the higli expectations entertained both by 
Dr. Balfour and Mr. Liotard. The most satisfactory appears to have 
been that obtained in the Andaman Islands. The instructive memoran- 
dum recently furnished by Mr. R. Blechynden of the Agri.-Horticultural 
Society of India summarises the Andaman experiments, and furnishes a 
report on the value of the fibre produced. It will be seen that while the 
fibre is stated to have been good, the price at which it could be produced 
was practically fatal. It is possible this defect, with improved means o£ 
separating the fibre, may be overcome.” 

The following is the note by Mr. Blechynden referred to above, a con- 
tribution which is full of interest and giving particulars of the most approved 
methods qf obtaining the fibre 

“I have the, honour, by direction of the Council of this Society, to 
acknowledge the receipt of your No. 144 — 8-20 F. & S., dated the 9th 
June, forwarding two samples of Musa textilis fibre for examination and 
report, and enclosing copy of letter from Colonel Oadell, V.O., .Superin- 
tendent, Port Blair and Nicobars, and extract of a letter from the officer 
in charge. Northern District, to the Superintendent, Port Blair and 
Nicobars. 

The two samples of Musa textilis fibre have been carefully examined 
and tried. The results obtained at the first trial were contrary to those 
expected, consequently further trials were made; they, however, confirmed 
the results first obtained, but this caused some delay in the preparation 
of the report and in replying to your communication. 

As stated by the officer in charge. Northern District (Andamans), 
in his letter above referred to, the two samples of fibre were prepared 
by different processes —the larger sample weighing 1318 having been pre- 
pared simply by scraping with a blunt knife, while the other sample, 
weighing 32^1, was steeped in running water and then beaten out. 

The two samples closely resemble each other in appearance and are 
both of good merchantable quality j they are of fair colour and strength 
and Compare favourably with the ” ” quality fibre from the 
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Philippine Islands; they arc not, however, equal to "best. Hemp of the 
same quality could be sold at Cakiitt.a now for, say, jp20 per cat., or say 
from £30 to fjZ~ per ton in the London market ; the price, however, is 
very Huctuatinc;. . , 

In the comparative triahs of the two samples, the fibre prepared by the 
retting process proved it.sclf the stronger, breaking with a weight of 2661b, 
whereas the fibre prepared by the scraping process broke at 2241b} this 
was contrary to the expectations which had been formed, as it was 
thought that the process of retting would have weakened the fibre. 

In reference to the methods used for cleaning the fibre. By the 
infonnation furnished it docs not appear from what weight of raw mate- 
ria! the samples were prepared, or whether there was a greater waste by 
one process than by the other. The retting process t.s unusual as respects 
the Musa textilis; and though in this instance the results have been 
favourable, it would be as well, before adopting it on a future occasion, 
to have careful trials made of the waste, cost of transporting the raw mate- 
rial to the water, handling, &c. Such experiments would also prove 
v.nluablc records ; were the results favourable it would probably prove a 
method which Indian labourers would more readily adopt from their ac- 
quaintance with it when dealing with jute; were such experiments de- 
termined on, it would be ns well also to try the ogcct of retting in still 
water, to ascerl.ain if it would injure the fibre. 

The other method adopted, vie., scraping with a blunt knife, is sub- 
st-avitmUy the system iu use \u the PhiUppiucs. The Society is indebted 
to Mr, 'Wilkinson, British Consul .at Rlanilla, for an account of the pro- 
cess .nctunllv in use there, published in the Society’s Proceedings for 
July 1S83 ^ 

•The following is a description of the apparatus in use in the prov- 
ince of Albay, Island of Luzon, for extracting the fibres from the st.alks 
of the wild plantain (Musa textilis), locally known as Abacd or Manilla 
hemp: — 

‘ Two strong uprights are firmly fixed in the ground and connected by 
a cross b.ar, in the centre of which a large broad-bladcd knife is fixed 
edge downwards on a block of wood fastened lengthwise on the bar; the 
knife has a strong bundle, which is connected by a cord to a long bamboo 
made to act as a spring, by being tied in the middle and the butt parallel 
and above the bar ; the free end thus forms a supple and powerful spring 
and holds the edge of the knife firmly against the block; below the 
bar, there is a treadle attached by a cord to the handle of the knife ; 
the mode of operation is for the worker to stand opposite the knife, plac- 
ing cither foot on the treadle, which he depresses, thus forcing the knife 
handle down and the bhsde up; he then pl.nccs a strip of stalk (called 
locally Sit'd) l>et\vcen the blade and the block, Icaring only enough to 
wrap round a stock on rhe ne.ar side; he then releases the treadle, and 
the knife by the action of the b.amboo spring, nips the strip firmly against 


lucre IS a ;;rcavncai oi imerestmg imormauon regarding the Manilla 
hemp. It is there stated that the whole supply comes from the Philippine 
Islands; the imports to Grc.at Rril-ain ‘ .amounts to about 170,000 bales 
and to the Unhed St.ates alxmt 160,000 b-alcs, equal to about 50,000 tons 
per annum.’ '1 he imports to Calcutta are comparatively instgnific.ant, 
being prob.-ib!v less titan 300 tons per annum. It is staled in^the Kerv 
report tliat a Labourer u orking under pressure • can clean nearly 2oiu 
of hemp per diem ; but as a rule the qu.antity cleaned by one man working 
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steadily day by day averages about lalb; usually two men work together, 
one cutting dowi^ the stems and splitting them, while the other cleans 
the fibre. At the current rate of wages in 1879 one labourer’s earnings 
were '}\d. to 8(f. per diem.’ 

‘ The foregoing extract is given, as it may be a guide in future experi- 
ments. The amount of fibre cleaned per man in the experiment at the 
Andamans having been about 7 oz. and 5 oi. per head in the scraping 
and retting process respectively. With more experience, and an appliance 
such as has been described, a model of which I am instructed to say can be 
furnished to the Chief Commissioner if required, there is no reason why 
the results may not more closely approximate to that obtained in the Phi- 
lippines. I am to add the following extract from theiTew Bulletin already 
quoted from : — 

‘ After a systematic series of trials made by the Glenrock Company at 
Madras in 1885, it is stated that plants put out in 1864 grew well and 
yielded numerous shoots 5 179 stems, weighing about 60 pounds each, 
were cut down for experimental purposes and passed through Death and 
Ellwood Machines. These produced iSqlb of clean fibre, or 1*49 per 
cent, of green stem. The cost of cleaning the fibre was at the rate of 

per ton, while the fibre itself, described as ‘poor, weak, and flaggy, 
with some clean fibre of good colour,’ was valued in London at ;£'io per 
ton ; the best alone was valued at £1^ per ton. The minute upon this of 
the Government of Madras is that ‘unless much improvement both in the 
method and cost of production of this fibre can be made, the cultivation 
cannot be made remunerative. ’ 

‘ The fibre prepared in the Andamans being, as above stated, nearly 
equal to medium hemp imported from the Philippines, and being valued 
at R20 per cwt., and the data above given showing it is possible to pro- 
duce the fibre at less than 6 pie per pound by hand labour, it would appear 
that there is every prospect of the cultivation of Musa textilis being made 
a productive one in the Andamans ’ ” {Blechynden). 

In addition it may be mentioned that Mr. Liotard insists strongly 
on the necessity of cutting down the plants before they bear. fruit, of ex- 
tracting the fibre as soon as possible after the stems are cut doivn, and of 
avoiding all necessary exposure to moisture or to the direct rays of the sun. 
Dr. Watt, commenting on Mr. Blechynden’s memorandum and on the 
facts previously given by him, remarks, “ The above abstract of the pub- 
lished facts regarding Manilla-fibre maybe of some value in suggesting the 
course which should be followed in further efforts to acclimatise the plant 
and produce the fibre. The efforts which have been made to introduce 
the plant into Bengal have failed, the low temperature, as Dr. King 
reports, of the cold weather having proved too much for the plant. _ Mr. 
Duthie, in his reportsof the experimental cultivation in Saharanpur, simply 
mentions the plant as growing in the gardens. In Madras and in Bombay 
the attempts to introduce the plant have proved more hopeful, especially 
in the districts possessing the necessary conditions briefly indicated. The 
Commissioner reports, for example, of the Dharwar District,^ that ‘the 
result of planting Musa textilis is a great success, and I am of opinion, with 
regard to the experiment, that it might, with good treatment and without 
much difficulty and expense, succeed well. ’ The Director of Agriculture, 
Madras, remarks that ‘ There is sufficient evidence that the plant will 
^ow in most parts of the Presidency, and I think the future operations 
should be confined to the Government farms in order to ascertain 
whether — 

(i) the plant can compete with the ordinary plantain — Musa sapi- 
entum ; 
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(2) the difTiciillv of exlractlnp the fibre can be overcome so as to 
make its' production cheaper than the purchase of imported 
Manilla hemp ; 

{■5) the fruit can be utilised j ... j 1 

(4) a hybrid variety can be raised between the Musa textilis and the 
M. paradisiaca, useful both as a fruit and a fibre. ’ 

Mr, Robertson, of the Saidapet Kxperimcntal Farm, reports that the 
plants will not grow well unless planted 'in a deep well-manured soil, 
under regular irrigation. On this account the cost of growing the plants, 
until thev reach the stage of cutting, is great. He adds : ‘ I'here seems 
little or no probability of Musa textilis becoming an established crop on 
this side of India. On the western coast, in some localities where irriga- 
tion and manuring arc less urgently needed, the cost of producing the 
plants will be much less; and there some experiments should be tried.’ 
He further states that ‘ there is no probability of really clean fibre being 
turned out by the ordinary process, at a cost less than 6 annas per pound, 
a cost f.ar in excess of the value of the fibre. ’ 

The cultiv.ation of Musa textilis in the Andaman Islands would_ appear, 
from the reports furnished by the local .authorities .and by the Agri.-Horti- 
cultur.al Society of India, to’havc been eminently successful, the methods 
of sep.arating the fibre being .alone defective, since the article could only 
be produced at .a price far .above its mercantile value. How far this will 
prove insuper.able must be left for further experiments, with improved 
machinery, to reveal, but it would seem desirable to guard against too high 
expectations as to any part of India being ever likely to become a formid- 
abU rival to the Philippine Islands in meeting the present comparatively 
limited demand for the fibre. ” 

In Julv 1 888 another letter was received by the Government of India 
from the Superintendent, Port Blair and Nicobars, stating that 1,4 JSft) of 
Musa textilis fibre had been manufactured, and was ready for export, 
from which it may be presumed that the pl.ant continues to thrive, and 
holds out good prospects of commercial success. 


MUSK. 

True musk, the dry, inspissated secretion of the preputial follicles of the 
Musk Deer, has already been fully described in the article on Moschus 
mochifenis under Deer, in Vol. 111 ., 58. In continu.ition of that article 
a brief .account of the medicinal and chemical properties of the substance 
may' be given in this pl.acu, together with a few remarks rcg.arding musk 
substiiutc.c. 


851 


Musk and Musk Substitutes. 

Tiic term “musk” is, in common usage, applied in compound names 
to .a number of products of both animals ana vcgcf,ables characterised 
by the peculi.ar scent of the true perfume. Amongst these the chief 
Indian musk-scented aniraalis the so-called musk-rat, in reality a shreav 
(sec Rats, Mice, M.armots, 5 cc.), but its odourous secretion is not utilized. 

Amongst vegetable musks m.ay be mentioned the musk-pl.ant proper 
(Mimulus moschatns) common in window-culture ; Ferula Sumbul, see Vol 
in., 3305 .and Hibiscus Abelmoschus, sec Vol. IV., 229, The last men- 
ti.ancd is the only musk plant of commercial v.alue. The reader is 
referred to the account in Vo!. IV. for a description of the utiliz.ation of 
its seeds in pcrfume.’-y. Despite the l.arge number of products capable 
of afiording more or less of a muek-llkc odour, the musk deer remains 
the only important commerci.ai source of the perfume. 

Pwifume.— Musk is rcm.arkable for the power, permanency, and sub- 
tihtv of ly. odour, everything in its sdeinitv soon becoming .affected by it 
and tcl.aimrg the scent for long time. U has long been highly valued 
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• in perfumery, and though now little used alone, is very largely Vj. 
to give permanence and strength to other odours. Piesse writes \e 
a fashion of the present day for people to say ‘ that they do not lik^ 
but, nevertheless, from great experience in one of the largest manuffe 
perfumatories in Europe, I am of opinion that the public taste for ib 
as great as any perfumer desires. Those substances containing itl 
take the preference in ready sale — so long as the vendor takes cl 
assure his customer ‘that there is no musk in it.’ ” {PerfjimeryA 
Perfumers use the scent principallj'for imparting an odour to soap, 
powder, and in mixing liquid perfumery. The alkaline rea^J^fiy at 
is said to be favourable to the development of its odorifeilgg and 
Its fragrance is much affected and even completely destroy each, 
other bodies, such as camphor, valerian, bitter almonds, ai^h and 
ergot. _ to per 

Medicine.— Musk has long been known and valued in Hindmte of 
In the Bhdvaprakasa three varieties arc described, named tgy, 
nepdlo, and kashmira. The first is described as black and super\per 
others, and probably consisted of China or Tibet musk imported of 
rup. That of Nepal is described as of bluish colour and interthe 
quality, while the Kashmir musk was inferior. The drug was regarton 
Sanskrit physicians as stimulant and aphrodisiac, and was emplovedf 
fevers, chronic cough, general debility and impotence {U. C. Dnfmy 
Med. Hind,, 279). ^d 

In European medicine, musk is regarded as a powerful stimul^ro- 
antispasmodic, and is chiefly prescribed in the advanced stages omar 
typhoid, and other diseases of an asthenic type. It has also bec^de 
useful in spasmodic asthma, laryngismus stridulus, whooping zof 
lepsy, and chorea, &c. 

MUSSiENDA, Linn.; Gen. PI., II., 6^f..^-’andTf 

L h ^ the sun. 

Muss^tlda frondosa, Linn. ; Fl. Br. Ltd , ILL, Sg fiV on the 

Syn. — M.FLAVcscENS,<j«rf M. DoRiNiA, Ham. M. formosa,\ pub- 
VILLOSA, Wall.; M. CORYMBOSA, Roxb. ; M. ZEVLANICA, the 

Var, a, zeylanica, '^ant 

Var. / 3 , ingrata, M. ingrata, Wall. ? \uce 

Var. y, laxa. ^ 

Vern. — Bedina, FIind. ; Asari, Nepal; Twnberk, Lepcha j 

N.-W. P. ; Bhuta-kesa, hindachida, bebana. Bomb.; Sarmadh, bhuf^ 
kasi, churtkasi, shivardole, Mak, ; Vella-ellay, Tam,; Malay. ) 

Maa-senda, SiNG. 

References, — Kura, For. Fl. Burm,, II., ss ; I)alz.& Gibs., Bomb. FL, 
lit ; Dymock, Mat. Med. W. Ind., 2nd Ed., 418 ; Atkinson, Ec. Prod., 
N.-W.-P.. gr, gs; Lisboa, V. PI. Bomb., 162; Birdwood, Bomb. Pr., 
4^, t62; Gazetteers '.—Bombay, XV., Pt. I., 73; Mysore and Coorg, I., 
70 ; Ind. Forester, XIV., 298. 

Habitat.— A handsome shrub, with yellow flowers and a large white 
calycine leaf, found in the North-East Himalaya, Bengal, South India, 
and Burma ; often cultivated in gardens. 

Medicine.— The root is used medicinally. Dymock states that in the 
Konkan half a tdla is given with cow’s urine in white leprosy ipdndu-rog). 
In jaundice 2 tolas of the white calycine leaves are given in milk. 

Food. — Atkinson writes that the leaves are eaten as a pot-herb in the 
North-West Provinces, and Lisboa remarks that the white leaf of the 
calyx is eaten as a vegetable in Bombay. 

Domestic — In Southern India the leaves are considered a charm 
against demons. 

I^UStard. — ^Three species of Brassica yield Mustard and Mustard Oil, 
and are also grown for the well-known condiment which is prepared from 
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(ad. See Brassica alba, B. juncea, and B. nig^ra, Vol. I., 521, 528, 

MYLAERIS. 


»ris cichorii, Fair.; Stephenson, Med. Zool., i. 26,/. j; 
idica, Iressl. [Iksecta. 

tustulata. 

P^-mnetum. 

The Telini Fey, Substitutes for CANTHARinns 
lUtU Vem. - 


tttnUmnklhi, Hind.; Bad-bd ki-yirangi, airaugi, Dec.; 
.. J'’i)isll‘^ein.i,T.\i\.;Blishlcring~tgelu,TEh. 
tins s References.— p/iarm. /«rf., 277 : bloodeen Sheriff, Sttpp. Pharm. hid,, 
lion a. jjfp . Corresp. on AVw Phnrmacop., 22s, 23 o. 

Pj-'*"*-'’ '2 flies, together with M. melaneura, M. huraeralis, M. proxima, 
H e fur',talis, Lytta assamensis, L. gigas, L. violacca, Epicauta nipalen- 
turnedj Mcloc trianthema, have all been described at dilTcrcnt times as 
'"i cosjates for cantharides, but since the best of all, M. cichorii, exists 
f ullj-in most par^ of India, the necessity of increasing the number of 
from insect*vcsicants is lessened. M. cichoni, common throughout India, 
cuUiq found in Southern Europe, Egypt, and China, 
of S‘[edicinc. — This and the other species enumerated above have been 
.'y extolled as substitutes for cantharides; cichorii was first brought 
P™*ricein 1 Sop, .and has since been highly recommended by Drs. Burt, 
mnehr, Fleming, and Bidie. The action of these insects is the .same as 



f" I'incturo of Cantharides, since the strength and operation of the 
^m in^vcll ascertained, which is not the c.ase with our article.” M. 
Musa t, rcg.arded as a more powerful blistering agent than European 
irom whjes^ an j js regularly employed as a substitute in the Government 
noias o'Storo DcpGts. 

.ciAE Opi.s-ion's.— § *‘A very good substitute for c.anth.aridcs” 
jon-bfnjor C. R. G. Parker, Paliaveravt). "Is quite equal to can- 
oes” {Surgeon^Major E. Sanders, ChtttagonspU “As good as can- 
Mfidcs, pcrlmps stronger” {Bally Chtwd Sen, Teacher of Medicine). 
nfcgulnrly used in the Government Medical DepOts as a substitute for 
antharidcs and found very efficient" {Brigade-Surgeon G. A. Waison 
Anahab.id). " Very good vesicant” {Assistant Surgeon iVehal Sing, Saha- 
runpore ). ' 

MYRIACTIS, Less.,- Gen. PI., II., 262. 

A smalt genus of erect annuals, which belongs to the Natural Order 
Co'trosiTAB, and comprises three Indi,Tn species. Only one of these 3vr 
WalUchii, i«s. (H. Br. Ind., III., 247), is of economic intercut, it is 
known as biieri in Assam, where it is grown in homestead lands for 

the s;ikc of the LKsvES and tender SHOOTS which are used as food either 

boik-d in khar w.aler, or fried in oil. 


- MYRICA, Linn.; Gen. PI., III., ,400. 

Myrica Nagfi, FAunb.; Fi. Br. Ind., Pl, Jpy; Wight, Ic., t "764 

The Jiox-MYRTLE, OF CUN-A. l76s; m'yricace.e. 
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The Box-myrtle. 


D^E & TAN. 
Bark. 

870 
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877 
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Tam.; Kaidaryaviu, Tel.j Marutaintoli, Malay.; Katphala, kaidary- 
ama. Sans. ; Asuri, audul, quanddl, Arab.; Ddrshishadn, Pers. 

References. — Brandis, For. FI., 4gs ; Kurs, For. FI, Biirm., II., 47S: 
Gamble, Man. Timb., sgt ; Sieivnrl, Pb. PL, 202; Sir W. Elliot, D. 
Andhr,, 76', Pharm Ind., 217-, O'Shaughnessy, Beng. Dispens., 61 1 ; 
Irvine, Mat. Med. Patna, 44, gS; Moodeen Sheriff, Stipp. Pharm. Ind., 
179\ U. C. Diitt, Mat. Med. Hindus, 234, 3o4‘, Dymock, Mat. Med. W. 
Ind., 2nd Ed., 74g ; Baden-Poviell, Pb. Pr., SSg, 586 ; Atkinson, Him. 
Dist. (Vol. X., N.'W. P. Gas ), 317, 742, 77g ; Forbes Watson, Econ. 
Prod, N.-W. Proy., Pt. III. (Dyes and Tans), 82', Pt, V. [Vegetables, 
^ices, and Fruits), 44, 88-, Gasetteeis, Panjdb, Simla, 12 •, Indian 
Forester, III., 163 ; IV., 241 ; VI., 25 ; VIII., 127, 405. 

Habitat. — An evergreen dioecious tree with an aromatic odour, met with 
in the Subtropical Himalaya from the Ra,vi eastwards, at altitudes from 
3,000 to 6,000 feet ; also found in the Khdsia mountains, Syihet, and south- 
wards to Singapore; distributed to the Malay Islands, China, and Japan. 

Dye and Tan. — The bark is occasionally used as a tanning agent for 
fancy leather work. In 1875-76, 304 cwt. of bark was exported from the 
North-West Provinces for tanning and medicinal purposes, of which 235 
cwt. came from Kumaon. In more recent years about 50 tons is said to 
be the average export. W. Coldstream, Esq., C.S., informs the editor 
in a private note that the bark is used in Sirmur (Simla District) for 
dj eing pink — ptasi. 

Medicine. — The bark is described by writers on Sanskrit medicine as 
heating, stimulant, and useful in diseases supposed to be caused by de- 
ranged phlegm, such as catarrhal fever, cough, and ^affections of the 
throat. It enters into the composition of numerous formulae for these 
diseases, in which it is combined with other stimulants and alteratives. 
The powdered bark is occasionally used as a snuff in catarrh with head- 
ache [U. C, Duti), It is also used by Hindus at the present day, mixed 
with ginger, as a rubefacient application in cholera, &c., and according to 
Irvine, kaiphal and ginger mixed, is the best substance that can be em- 
ployed for this purpose. Dymock writes, “ Muhammadan writers tell us 
that the bark is resolvent, astringent, carminative and tonic; that it cures 
catarrh and headaches ; with cinnamon they prescribe it for chronic cough, 
fever, piles, &c. Compounded with vinegar, it strengthens the gums and 
cures toothache ; an oil prepared from it is dropped into the ears in earache. 
A decoction is a valuable remedy in asthma, diarrhoea, and diuresis; pow- 
dered or in the form of lotion the bark is applied to putrid sores : pessaries 
made of it promote uterine action. The usual dose for internal adminis- 
tration is about 60 grains. Dabu-el-kandul, an oix, prepared from the 
FLOWERS, is said to have much the same properties as the bark.” 

No critical chemical examination of the bark has been made, but, 
according to Dymock, the watery extract evaporated to dryness yields a 
brittle, highly astringent kino-like substance. In Bombay kaiphal fetches 
from one to two rupees per maund of 4ilb, and is entirely imported from 
Northern India. 

Food.-yThe fruit, which is about the size of a cherry, has not much 
flesh, but is pleasantly sour-sweet and is eaten by Natives, 

Structure of the Wood. — Purplish-grey, hard, close-grained, apt to 
warp, weight 4881 per cubic foot. 

Domestic, &c. — The bark is said to be employed in the Khdsia Hills 
to poison fish. The twigs are used in the Panj.ib as tooth-brushes by 
persons suffering from overdoses of mercury. 

MYRICARIA, Desv.f Gen. PL, /., j6t. 

Myricaria elegans, Roylc ; FI. Br InL, /., 2 so; Tamahiscinse. 

Syn.— M. GERM\NICA, -sir. LONGIPOLIA, H-f. & T. 

Vcm.— //„' 

1, Pb. 
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References. — Stewart, Pb. PL, 9/; Royle, 111 . Him. Pot., 214 ; Gaselierr, 
N.-\V. P., S., 3 o 5 . .... r n 

Habitat— A bush found on the Western Himalaya from Oarinval 
to Ladak and in Western Tibet, at altitudes from 6,000 to 15,000 feet. 

Medicine. — Ailchison stales that the leaves arc used as an applica- 
lion to bruises. See., in Lahoul. . • , j , 

Fodder.— The twigs arc browsed by sheep and goats in Ladak 
iSieivart). 

Myricaria germanica, Desv. FI. Br. Ind., /., 2 ^ 0 . 

Syn.— M. BKACTEATA, it’o)’/?; M. Hoffmeisteri, A'/o/s.; Tamarix ger- 
manica, Linn. 

Var. prostrala, Benth. & Hooh,f. (Sp.). 

Vem. — Bis, shulahit, hnnihihh, hathi, liumbii, iimbu, joarahtsc. Pi!. 
References. — Stewart, Pb.Pl.,gf~, Brandis, For. pi., 23 ; ^‘’’I'^iO’Man. 
Tiir.b., 20; Royle, III. Him. Bot., 2i4.i. ft; GasetFers :—N.-W. P., IV., 
Ismiii. ; X., 3 cB ; Indian p'orester, IV., 233 ; XI., 2. 

Habitat. — A shrub of the Temperate and Alpine Himalaya, from bik- 
kim to Kumaon, at altitudes of io,ooo to 14,000 feet. 

Fodder.— The branches arc employed as fodder for sheep and goats. 
Structure of the Wood. — Hard, white, used for fuel. 

MVRiSTlCA, Linn.: Gen. PI, 111., 

A penus of cverpreen aromatic trees uhich comprises about So species, 
chiefly natives of Tropical East Asia, Malaya, and America n few nre VUrican 
and one Australian. Of these 30 are met with in India and the Malay Penin- 
sula. 

Myristica fragrans, Ilouit.; FI. Br. Ltd., V., to 2 i MyRisTicrjE. 

The Nutmeg, Mace. 

Syn. — M, OFFICINALIS, Linn.f.';l,\. moschata, Thunb.; M. ako.vatica, 

Vera. — ^ayphal or jalphal, the nut— Jdl-pkal, the aril or mncc-^J,tpalr, 
Hind.; faypkal, the nut-^^jde-phal, the nrW^^joiri, Beng. ; the nut** 
ydipbal, the nnl=-Jauntari, Pb.j the nut— ydphal, thearil'^/oii/rr, Dec.} 
the rwii^^aiphaly the 7in\'^ja7caniri,japatriy BoM^, ; the nut«y«f/»Aa/<i, 
the .aril— Mar. ! the nut='y«jr/'Ao/, the nrW^idvantari.jdpa- 
Iri, GU7.; the nut^^SadikUy, tXm nx'iC—iddi-bnttiri, Tam. 5 Zevangam, 
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nut^yif/r/C'ny'/, the nr\\—jdpatri, Kan.; the mit‘-’ 7 "fit^‘f, the aril=-'/’<f<)- 
pattiri, MaLAV.; the nut’=,Zddiphu,tMnnT\\—Sttdipbu.f^6en, Burm,; the 

nut=yii<fi-iu, jorfito, the 3.n\-^\asdvasi, radiredshu, SiNC.; T^dtiphala, 

the nutr^jdji-phalam, the nril^ jajipairi. Sans. ; the nut— yonciwvn, 
ytneuttib, jans-iii-irib, the aril*-4(7j4<tjn/(, basbds, Arad.; the 001-= 
lousbSyah, the aril.=A!ia 5 ao, Pers. 

References. -Rorb., FI. Ind., F.d. C.B.C., Kura, For. FI. Bnrm., II., 
2(2; Gamble, Man. Timb., 3t3 ; Stewart, Bot. Tour in Hasara, 
&c.,9; DC., Orifr. Cult. PI., 219; Mason, Burma and Its People, 499, 
720; Sir tv. Blliot, FI. Andhr., 72, 73, J06 ; Pltafm. Ind,, tSy ; Fluck & 
Hanb., Pkarmacog., soi ; Fleming, Med. PL & Drugs lAssnlic Rescr., 
A 7 .), iSS ; AinsHe, Mai. Ind., I.,' 201, 2$9,622; O'Skaughnessy, Brng. 
Dhpens., $34; Medical Topog., l3g; Mcodeen Skeriff, Supp. Phnrm. 
Ind., i3o; U, C. Duit, Mat. Med. Hindus, 223.300; Murray, PL Cd 
Drugs, Sind., 3; ; Bent. & Trim. Med. PL, 2tS ; Dy mod. Mat. Med. ti'. 
Ind., 2iul Ed„ rf)f . Year-Boot; Pharm., 1S717, i'7 ; Birdwood, Bomb. 
Prad., 22H ; Baden Pcwelt, Pb. Pr., S02, 3).( ; Lisboa, Useful Pi. Bomb 
(iy! .\A V., Bomb. Gas.), tyo; R,yle, Prod. Res., 73, 74. 200 ; I/ammcl, 
Piesse, Perfumery, If3, 162; Sinv;ond%, Tropical Agriculture, 4(4; 
Cknsiy, .Vrir Com. Pt,, VI II., 2^ ; Linschoten, Voyage to Bast Indies \ hl. 
Burnell, Tie'e & }'ttfr), Voi. II., $2. Sj. 3$ ; Andaman Islands, Port 
Blair, i‘''70.7),2S ; In ian Fareiter, VIII,, laj ; Smitk. Be, Die., 2.(9. 
Habitat.— A Jiandsome, biLsby evergreen tree, with dark shining leaves, 
which grows in its native islands to a height of 40 to 50 feet. It is found 
■wild in the Moluccas principally in the smalt \-Dlc.anic group of Banda. 

History.— Towards the end of Last century, the English introduced the 
tree into Bencoolen and Prince Edward’s Island, and later into Malacca, 
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the Islands of Singapore and Penang, as well as Brazil and the West Indies. 
It was also cultivated with some success by Dr. Roxburgh at the Botanic 
Gardens, Calcutta. In Bencoolen, nutmeg cultivation is still carried on,' 
and the greater part of the trade supply is now derived from that place 
and Banda. Extensive plantations were formed in Penang and Singapore, 
in the early part of this century, and with so much success that for some 
years the exports from the latter island exceeded those from Banda. But 
in i860 the trees were visited by a destructive blight, which the cultivators 
were powerless to arrest, and which ultimately led to the extermination of 
the trees and the ruin of the planters. Of late years the Chinese have 
been making hopeful efforts to introduce the plant, and to compete with 
the Spice Islands. It has also been established in India on the Nilghiri 
Hills, but with little commercial success, and though cultivated to a small 
extent in many parts of India and Ceylon, the future field for British 
nutmeg plantations seems to be in Jamaica. Notwithstanding this fact, 
mention is made of small amounts of nutmegs of Indian produce being 
exported to Europe. 

Oil.— The NUT yields an essential and a fixed oil. The former is white, 
acrid, pungent, and smells powerfully of nutmeg ; the latter," nutmeg butter,’ 
is yellowish in colour, and solid. It is extracted from refuse nuts by re- 
ducing them to powder, heating them in a water bath, and, while hot, ex- 
pressing the oil. This solidifies on cooling into the moitled, orange-brown 
butter. It has a pleasant odour, and a fatty, aromatic flavour. 

Both Macb and the Nutmeg yield an otto or essential oil upon aqueous 
distillation. That from the former Is yellow, with a strong odour of the 
mace and an aromatic flavour; that from the latter is nearly colourless, 
or white, with a strong odour and taste of the nut. Both are extensively 
used for perfuming soaps. The extent to which they are so utilized is at 
once seen by the enormous consumption of Nutmegs in Great Britain. The 
actual consumption is variously stated. Piesse {Art of Perftimery) writes 
that the " produce of Nutmegs in the Moluccas has been reckoned at from 
600,000 to 700,oooIb per annum, of which half goes to Europe, and about 
one-fourth that quantity of Mace. The annual consumption of Nutmegs 
in Britain is said to be i4o,ooo3b.” Simmonds, on the other hand, 
writes that, during the five years ending 1870, the average was 592,736^, 
valued at 

The Otto of Nutmegs enters largely into the composition of many 
articles of English perfumery, but especially into that of-Frangipani. Wher 
used sparingly it combines pleasantly with lavender, santal, and bergamot. 
Formerly soap, known as Banda soap, was prepared from the fatty oil 
or Butter of Nutmegs. The trade in this article has died out, being 
replaced by ordinary soap perfumed with the otto of the Nutmeg. 

Chemicai. Composition. — ^Thefixed oil makes up about one-fourth of 
the weight of Nutmeg, the essential oil from three to eight per cent. The 
latter consists almost entirely of a hydrocarbon, having, according to 
Cloez, the composition C,o Hj^. Gladstone, in 1872, confirmed the ana- 
lysis of Oloez, and assigned to this hydrocarbon the name myristicenc. 
The same chemist found in the crude oil, an oxygenated oil, viyristicol, 
of very difficult purification, and possibly subject to change during the 
process of rectifying. It possesses the characteristic odour of the nut, and 
IS isomeric with carvol. From the facts recorded by Gmeirn it would appear 
that the essential oil sometimes deposits a stearoptene called myristicin- 
The authors of the Pharmacographia slate that they have never obtained 
such a deposit, and imply that possibly this substance may have been 
p.cid, a substance plentiful in the fixed oil. 

^ • i 5 oil or Nutmeg Butter contains the volatile bodies already 

described, to the extent of about six per cent., besides several fatty bodies, 
the most important of which is myrisHn, Q H. {OC„ H-; O)^. This 
substance by saponification yields myrisUc acid, C,4 0-, and glycerine. 
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Another fat has also been observed, readily soluble in spirit, and accom- 
panied by a reddish colouring matter, but its composition has not as yet 
been investigated. , , 

Mace contains about S percent, of a volatile oil, consisting for the most 
part of maceue C,o H,5, similar to oil of turpentine, but possessing the 
smell and taste of nutmegs. In addition it contains a thick aromatic 

hs.\ss.m (Fliickiger & Hanbury.Pharmacograp/iia). . . 

Medicine.— The nutmeg was known at least to the later Sanskrit writers 
by the name of jdtiphala, but it is doubtful at what time it first became 
known in India. In the sixth century A.D. records e.xist of the nutmeg 
having formed an article of Arabian import from the East, and export to 
Europe, and the medicinal properties of the nut were probably then known 
to Arab and Persian physicians. Ainslic informs us that '• it is considered 
by the natives of India as one of their most valuable medicines in dyspep- 
tic complaints, and in all cases requiring cardiacs and corroborants ; they 
likewise prescribe it to such puny children as appear to suffer much in 
weaning.” Similarly mace “is a favourite medicine of the Hindu doctors, 
who prescribe it in the low stages of fever, in consumptive complaints, and 
humoral asthma 5 and, also, when mixed with aromatics, in wasting and 
long-continued bowel-complaints, in doses of from grs. 8 to grs. 12, and 
sometimes to as much as dr. i ; but they generally administer it cau- 
tiously from having ascertained that an overdose is apt to produce a 
dangerous stupor and intoxication ; the same effect is ascribed to the Nut- 
meg by Bontius.” According to the same author, the Arabians place Nut- 
meg amongst their " hepatica,” and “tonica,” and mace amongst their 
" aphrodisiaca,” and “ carminativa.” Dymock writes that the Muham- 
madans consider Nutmegs and mace to be stimulating, intoxicating, diges- 
tive, tonic, and aphrodisiac ; useful, especially when roasted, in choleraic 
diarrhoea, also in ob.structions of the liver and spleen. According to 
Rumphius, the juice of the green fruit, mixed with water, is used in 
Amboyna as a wash in apthous affections. The voeatiee oil is occa- 
sionally employed as an external stimulant, and the fixed oil, or Nutmeg 
Butter, is also considered stimulant and is considerably used by native 
practiiioners in preparing rubefacient liniments. Dymock stales that a 
paste made with the nuts is used as an external application in headache, 
jialsv, &c., and is applied round the eyes to “strengthen the sight.” 

The utilization of Nutmeg in European medicine is too well kriown to 
require any description ; suffice it to say that it is regarded as stimulant, 
carminative, and in large doses narcotic, .and is used in doses of ten to 
twenty gr.ains in atonic diarrhcca, flatulence, colic, and some forms of dys- 
pepsia. An infusion has been recommended as of great service in quench- 
ing the thirst of cholera patients. It is, however, chiefly employed as an 
adjunct and as a condiment. It is officinal in the Pharmacopoeia of India, 
three preparations being described, oiV., the volatile oil, the spirit, and 
the expressed oil. The last mentioned is recommended as a useful appli- 
cation m cases of rheumatism, paralysis, and sprains. 

Special Opinions. — “ Is useful in cases of dysentery and is thus 
gi\-en by native doctors. A smtill excavation bv means of a scoop is 
made in' the kernel, a quantity of opium suited to” the age of the p.atieni 
is inserted into the pit and covered with the scrapings. The kernel* is 
now thinly covered with some flour p.aste, and the whole roasted in hot 
.ashes. It is then ground into a p.aste and the mass is given in divided 
doses .at intervals. It is also tonic and .anti-rheumatic. The powdered 
kernel with Casuarina fruit is used in ioothachc" (Surgeon-Major D. R. 
Thornton, MD., C.I.E., Madras). “Nutmegs rubbed up wath water 
form a useful application for parotitis and orher e andula- snollinrrc” 
[W. Forsvth, F.R.CS., Edit,, and U. C. Mukerp\ 
pore). “ When made into an electuary ua'th sugar and ghi, it is a popul.ar 
domestic remedy for dysentery among children ” {NaUve Surgeon T. R. 
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Moodelli ar, Chimrlepui^ Madras'). “ Nutmeg, rubbed with oil on a piece 
of stone, is applied with friction in Cases of cholera, and in cases when 
the internal organs appear to be congested” {Civil Surgeon J. H. 
Thornton, B.A., M.B., Monghyr), 

Food. — Both NUTMEG and mace are largely used by the Natives as 
a condiment. The widespread utilization of both in European cookery is 
too well known to require comment. 

Myristica Irya, Garin. ; FI. Br. Ind., V., log. 

Syn . — M, jAVANiCA, Blume.i M. sphasrocarpa, Wall.y M. exaltapa, 
'Wall. 

Vern. — AfaZo/i, Burm.; Sing. ; Mut-diindd, chooglum. Am. 

References. — Kura, For. FI. Bum., II., 282 ; Gamble, Man Timb., 314; 
Beddome, For. Man., tj6 ; Gazetteer, Bombay, xviit., 46. 

Habitat. — A moderate-sized evergreen tree, native of Burma, the An- 
daman Islands, Malacca, and Ceylon. 

Structure of the Wood. — Dark olive-grey, hard, close-grained ; weight 
52ib per cubic foot. A handsome wood, which seasons well, takes a good 
polish, and is worthy of attention {Gamble). 
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M, lotlgifolia, Wall.; FI. Br. Ind., V., no. 

Syn. — M. LONQiFOLiA, in part, Hoo'k.f, & Thoms.-, ? M. linifolia, Roxb, 

Var. erratica, M. erratica, HooJt. f. & Thoms. -, M. corticosa. Hook, 
f. dr Thoms. 

Vern. — Zadeitbo, va.r.=thit-ihnn, Burm. 

References. — Roxb., FI. Ind., Ed. C.B.C., ^44; Kure, For. FI. Btirm., II., 
283; Gazetteer, Burma, I., 135. 

Habitat. — An evergreen tree of the Sikkim Himalaya, Assam, Sylhet, 
the Khdsia Hills, Chittagong, Pegu, Martaban, and Tenasserim. 

Resin. — The tree exudes a red resin {Kurs). 

Structure of the Wood. — Whitish, turning pale brown, rather heavy, 
fibrous, soon attacked by xylophages. 

M. malabarica, Lamh ; FI. Br. Lid., V., 103. 

Syn.— ?Myristica tomentosa, Grah. ; M. dactyloides. Wall.; M. 
KOTHA, Wall. 

Vern — The nut=y«Kg/j jaiphal,ranjaiphal, kaipkal, the a.r\\=rdmpatri 
Bomb.; Kanagt, the n\xt=pindi-kai, Kan. 

References. — Beddome, FI. Sylv., i. 26g ; Gamble, Man. Timb., 314 ; Dalz. 
& Gibs., Bomb. FI., 4; Dymock, Mat Med. W. Ind., 547 ; Lisboa, U.Pl. 
Bomb., no, 17a, 214; Kew Off. Guide to the Mus.of Ec. Boi., log ; Gaz., 
Bomb., XV., 441. 

Habitat. — A tall, evergreen tree of the Konkan, Kdnara, and North 
Malabar. 

Oil. — The SEED, when bruised and subjected to boiling, yields a quan- 
tity of yellowish concrete oil, which is used medicinally, and for purposes 
of illumination. 

Medicine. — As early as the time of Rheede, the fruit of this species 
appears to have been used for the purpose of adulterating the nutmegs 
and mace of M. fragrans. Of late years this practice has been revived, 
and according to Dymock rdmpafri, once very cheap, is now worth Rio 
per maund, while the nuts fetch R2 per maund of SyJDi. The former is 
exported to Europe (chiefly to Germany) as an adulterant for true mace._ 

The plant occupies a place in the secondary list of the Pharmacopoeia, 
where it is stated that the oil has been represented as a most efficacious 
application to indolent and ill-conditioned ulcers, allaying pain, cleans- 
ing the surface, and establishing healthy action. For this purpose it re- 
quires to be melted down w’ith a small quantity of any bland oil. Waring 
suggeststhatitmay be found serviceable as an embrocation in rheumatism. 
According to Dymock, the seeds in the form of a lep are used as an ex- 
ternal application in Bombay. 
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Speciai. Opinions. — § “The seed, roasted and ground into powder, 
is given three times a day as an astringent for diarrhoea and dysentery. 
It has also narcotic properties” {Surgeon-Major L, Beech, Cocanada). 
“ The expressed oil is used as a stimulating application to indolent ulcers ; 
the pounded seeds are also used as a stimulating plaster’’ {W. Dymock, 
Bombay). “ The expressed oil is stimulant to indolent and ill-conditioned 
ulcers, detergent and anti-rheumatic ” {Surgeon-Major D. R. Thojnson, 
M.D., C.I E., Madras). “ The fruit is much larger than the true nutmeg, 
but has little aroma. A concrete oil is prepared from it and used in rheu- 
matism. The arillus rdmpaiu is considered to be a nervine tonic, and 
is used in stopping vomiting, also as a substitute for the true mace from 
which it differs in being destitute of aroma ” ( C. T, Peters, M.B., Zandra, 
South Afghanistan). 

Structure of the Wood. — Reddish-grey, moderately hard, weight -3216 
per cubic foot. Used for building. 
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Myrobalan, Chebulic, see Terminalia Chebula, Rits. j Vol. VI., Pt. II 


Myrobalan, Emblic, seePhyllanthusEmhUca, Linn.: Vol. VI., Pt. I. 


Myrrhj see Balsamodendron Myrrha, tStees. : Vol. I., 367. 


MYRSINE, Linn , ,- Gen. PI,, II., 642. 


Myrsine africana.ZuzH.; FI. Br. Ind., III., 511 s Myrsinee. 

Syu. — M. GLABRA and scabra, Geertn.; M. ROTUNDifolia, Lamb,; M. 
bifaria. Wall.; M. Potama, Don. 

Vern. — Guvaini, pahari cha, chiipra.'H.-jN . P. ; Bebran^, iakkum, koTc- 
huri,karttk, gugiil, f uiru, chachri,prdishu,branchu, brdnii, khdshin, 
popri, banddru, binsin, atiilgdn, shamshdd, ‘iidvarang, khukan, {ruit= 
bebrang, Pb. ; Baxbarang, baring, Arab. 

References. — Brandis, For, FI,, i 86 ; Gamble, Man. Timb.. 23g ; Siersart 
Pb. PI., 13s ; Baden PoTOell, Pb. Pr., 369; Atkinson, Him. Dist., 313, 
743 ; Gazetteers : — Panjdb, Hazara Dist., J33 ; N.-W. P,, IV,, Ixxtti. ; 
Settlement Rep., Hazdra Dist., 94. 

Habitat.— A small evergreen shrub found in Afghanistan, the Salt 
Range, and the outer Himalaya from Kashmir to Nepdl, at altitudes from 
1,000 to 8,500 feet. 

Medicine. — The pruit, known as bebrang (a name also applied to 
that of Samara Ribes), is sold for medicine in all the bazars of the Panjab. 
It is said to be a powerful cathartic vermifuge, and 's also used in dropsy 
and colic. The gum is considered a “ warm remedy ” and is considerably 
employed as a remedy for dysmenorrhoea. 

Special Opinion. — §“Is said to be alterative, and is used with 
Liquorice for strengthening the body and preventing the effects of age” 
{Civil Surgeon J. Anderson, M.B., Bijnor, N.-W,P.). 

Food. — In the Settlement Report of the Hazdra District the fruit is 
said to be commonly eaten by the poorer zemindars. 

Structure of the Wood. — White, moderately hard, weight 49ft per cubic 
foot. ' 

Agricultural. — The plant has been recommended as suitable for 
hedges. 


M. capitellata, Wall.; FI. Br. Ind., III., ^12; Wight, Ic., i, 1211. 

Syn.— M. ExcELSA, Don; M. lucida. Wall. 

Var. lanceolata, Wall. (sp.),—i.\. Wightuna, Wall. 

Var. lepidocarpon, Wight {sp.). 

Vai. a^enis,^,!. dC. { sp.),— M. Porteriana, Wall. ; M. ombellulata. 

References. Brandis, For. FI., 2S6 ; Kurz iti Jour. As Sac hi it 
221 ; Beddome, Ft. Sylv., t. 234; Gamble, Man. Timb., 23p.'' ^ ' ’ 
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Habitat. — A shrub or small tree of Nepal, Bhutan, Assam, and the 
Khdsia Mountains; var. lanceolata is also common on the hills of South 
India and Ceylon. 

Food.— The fruit is eaten in Southern India {Beddome). 

Structure of the Wood. — Var. lanceolata has a moderately hard, pink- 
coloured wood, said by Beddome to be durable and used by the natives. 
Myrsine semiserrata, Wall.; FI. Br. Ind., III., 

Syn. — M. ACUMINATA, Royle ; M. sessilis, Don. 

Vern. — Parwana, Mnekung, ;;ogsa, bamora, gatmta, Hind,; Bilsi, beresu 
kalikatha, bilauni, Nepal; Tungcheong, LepcHA; CJmpra, Kumaon. 

References. — Brandis, For. FL, 28s t Kuril, For, FI. Bunn., II., ros ; 
Gamble, Man. Timb,, 23Q; Atkinson, Him. Dist,, 3i3 ; Royle, III. Him- 
Bot., 265 ; Ind. Forester, III., i83 ; XI,, 2‘j3, 367, 36g ; XII., 55/ ; XIV., 
* ^ 3Q4* 

Habitat. — A shrub, small or middling sized tree, met with in the outer 
Himalaya from the Beas to Bhutdn, at altitudes from 3,000 to q,ooo feet, 
also on the Nattoung Hills of Martaban. 

Structure of the Wood.— Hard, red, weight 5ilb per cubiefoot. Wallich 
states that it is chocolate coloured, heavy, hard and handsome, and is used 
in Nepdl for carpenter’s work. It is, however, apt to split and is usually 
too small for anything but firewood {Gamble). 

MYRTUS, Linn.; Gen. PL, I., 114, 1006. 

Myrtus communis, Lmn.; DC. Prod,, III., 23g ; Myrtaceie. 

The Common Myrtle. 

Vern.— Vihiyati mehndi, mirad, Hind.; Sutr.so'wa,fruit^hnb-Id-ds,yiZ'KG,i 
VildyiHi mehndi, mtirad,\ea.'ics=mtirad,iTn\t<=hab-iU-ds, habhul, Pb.; 

abhdlas, SlND; As, dsbiri, maiirid,ismar, isferem,{T\x\t=hab-dl- 
ds, Pers. 

References. — Stewart, Pb. PI., g3 ; O’Shaughnessy, Beng. Dispens., 333 ; 
Irvine, Mat. Med. Patna, roi f Medical Topog., 152 ; Sahharam Arjun, 
Cat. Bomb. Drugs, s6 ; Murray, PI. & Drugs, Sind , jg2 ; Dymock, Mat. 
Med. W. Ind., 2nd Ed., 33$ ; Year-Book Pharm., 1874, 625 ; 1876, 13 ; 
t87g, 467 ; Bird-wood, Bomb. Prod., 36 ; Baden-Powell, Pb. Pr., ; 
Gaaetteers: — N.-W. P.,I., 81 ; Mysore and Coorg, I ., 60 •, Agri.-Horti. 
Soc., Ind., IV,, Sec. /., /ip; Indian Forester, XL, 55; XII., SQ. 

Habitat. — A shrub, indigenous in the area extending from the Medi- 
terranean region to Afghanistan and Baluchistdn, extensively cultivated 
in India. 

Dye. — The bark and leaves are used in tanning, the berries for 
dyeing. 

Oil. — A fixed oil is said to be obtained from the berries, and accord- 
ing to Baden Powell, is believed to strengthen and promote the growth of 
the hair. In Europe an essential oil, distilled from the leaves, is largely 
employed in perfumery, under the name of Eatt di Ange. In the prepara- 
tion of this oil the leaves, flowers, and fruit are all distilled together, 
about 5 oz. being obtained from i cwt. It is yellowish, or greenish yellow, 
and highly fragrant. No record exists of this essential oil being known to, 
or prepared by, the Natives, but Irvine states that the leaves and berries 
are employed for making scent in Patna. 

Medicine. — The leaves of the myrtle have long been known and valued 
in European medicine, aud have also been considered of importance by 
Muhammadan writers. Their virtues are too well known to require de- 
scription, but it may be remarked that in Upper India they are considered 
useful in cerebral affections, especially epilepsy; also in dyspepsia, and 
diseases of the stomach and liver. A decoction is emplo3'ed as a mouth- 
wash in cases of aphtha:. The eruit is carminative and is given in 
diarrhoea, dysentery, haemorrhage, internal ulceration, and rheumatism. 
The SEEDS, ground and mixed with antimony, are used to colour the 
eyelids. 
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Palm Fibre. {J- F. Duthte.) 


NARCISSUS 

TazettB. 


{y. F. DiUhic.) 

NANNORHOPS, B. Wendl.; Gen. PL, HI., 0^3. 


Nannorhops Ritchieana, /7 JFifwrf/./ Palsi^e, 

Syn. — Cham/erops Ritchieana, Griff, 

Vern. — Masri, Hind, j Patha (the fibre), kilu, kaliuti, (Salt Ranfrc), Pb. ; 
Mtiarii, Trans-Indus; Utaiaurrye, PusHTOj PJis, pesh, pease, /ease, 
^/arro, ^/mrrn, Sind &Baldch. 

Rrferences. — Brandts, For. FI., sff; Gamble, Jifati, Timb., 41s-, Sfesvari, 
pb. PI., 242', Aitchhon, Cal. Pb. and Sind Pl„ 142-, Murray , PI. and 
Drugs, Sind, 18; Rnyle, Fib. PL, p2, pS; Balfour, Cyclop., 645. 

Habitat.—Usually a stcmtcss, gregarious shrub, common on rocky ground 
in Sind, and in the Trans-Indus tracts of the Panjdb up to about 3,000 
feet; also in Afghanistan and Bdlucbisbdn. 'Under favourable circum- 
stances it develops a trunk which reaches to 14. feet in height. In the Saha- 
ranpur garden there are three fine specimens grown from seed obtained by 
Dr. Jameson from'Kohat nearly 40 years ago. 

Fibre. — The leaves are used tor matting, fans, baskets, hats, sandals, and 
other articles. Rope is also made from the leaves and ieaf-stalks. Stewart 
mentions that the rope, used for the construction of a bridge of boats across 
the jhelum, during one season, when ntunj (Saccharum) was scarce, snap- 
ped at once under a strain which mnnj ropes could have resisted. 

Medicine. — Bellew states that the delicate young leaves, which have a 
sweet astringent taste, are in great repute for the treatment of diarrhoea 
and dysentery. They are also used as a purgative in veterinary practice. 

Foo'd.-— The leaf-buds are eaten as a vegetable. 

Domestic Uses. — The seeds are made into rosaries and e.vported from 
Baluchistdn to Mecca. The stems, leaves, and petioles serve as fuel. The 
reddish-brown moss-like wool of the petioles, impregnated with saltpetre 
(or steeped in the juice of mulberry leaves according to Bellew), is used 
as TINDER for matchlocks. A rude kind of drinking cup is made of 
the entire leaf-blade by tying together the tops of the segments (Brandu), 

Naptha, see Petroleum, Vol. V. 

NARAVELIA, D C. ; Gen. 4. 

Naravelia zeylanica, DC. Ft. Br. Ind., /„ y,- Ranunculaceie, 

Vwn.- Cfingnl-6n{i, tlENG.j Sdtjoyit, Burm,; Dayupalit or narawclla. 


Habitat.— A scandent bush, found plentifully in the tropical Himdlaya 
from East Nepdl eastward to Bengal, Assam, &c., distributed to Ceylon. 
About Calcutta it is one of the most abundant of plants. 

Fibre — As with most of the CLBMATiDEyE the stems arc twisted into 
rough but useful ropes. 

NARCISSUS, Linn, ; Gen. PL, III., 7/8. 

Narcissus Tazetta, Linn, ; Asiaryllidaceje, 

Vem. — Narcis, irisa, Pd. 

Cat. Pb. and Sind PI.. 
S37 ; Riyltfu'WIn %T 5 Dymock, Mat. Med. W. Indi, 

Habitat.— Indigenous injouth Europe, North Africa, and Western Asia. 

Afghdnistan, and Mr. d. H 
Lrn A/r o writer that large quantities of the Rowers are annualK 
brought to Quetta from Kandahar for ornamental purposes. The flowers 

snerfp-f WnH expand after being placed in water. This 

species. Dr. Watt informs the writer, is abundant on some of the hillside' 
e ow Simla where it flowers in November to February according to alti- 
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tude, and has all the appearance of being wild. Dr. Royle mentions 
having found it in some apparently wild situations, which after enquiry 
he found to be the sites of old habitations and deserted gardens. 

Medicine. — The root possesses emetic properties. It is also absorbent. 
As a perfume it is used to relieve headache. 

Special Opinions. — § “Imported into Bombay, dried and sliced, com- 
monly sold in the ba2dr as a substitute for bitter hermodactyls (W. Dy 
mock, Bombay). “Purgative. It is poisonous” {Surgeon-Major D. 
Thomson, M.D., C.I.E., Madras). 
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(Cr. Wait.) 

NARCOTICS. 

Narcotics and Drugs. 

History.— This term is applied medically to substances which are either ' 
anodyne in their action (that is, relieve pain) or soporific (produce sleep). 
The word narcotic is derived from vapKtoTiKos, benumbing, or from vapur), 
numbness or torpor. Soporifics generally act also as anodynes, and 
various anodynes are antispasmodic. The list here given includes, how- 
ever, not only all the narcotics proper, such as Opium, Indian-Hemp, &c., 
but also those of less pronounced properties such as Hops, Tea, Tobacco, 
&c. It has thus more a popular than a strictly therapeutic character. In 
fact, the term narcotics is here employed in its Indian fiscal acceptation as 
synonymous with the equally general term “ Drugs.” The enumeration 
below has thus been made to embrace mild stimulating preparations, 
adjuncts to fermentation, flavouring ingredients to beverages, and poisons, 
— substances which perhaps could scarcely be relegated to a position more 
likely to prove convenient to the enquirer after such information than the 
present. 

The following tabular statement exhibits some of the more striking 
i statistical records of the trade in narcotics. While it would (to arrive at 
a conception of the total trade) be incorrect to add together the value of 
the imports and exports from and to foreign countries, to those from and 
to the provinces of India coastwise, or to those carried by internal routes, 
still these are to a large extent independent transactions and afford employ- 
ment to separate agencies. But, even were such an addition made, the 
total would very probably not exceed the actua) production and consump- 
tion, since the exports are of necessity drawn from the surplus. The bulk of 
the amounts carried by rail is towards the seaports and is intended to meet 
the foreign exports, while theintra- and inter-provincial adjustments of sup- 
ply and demand, as represented by coastwise trade and by a minor portion 
of road, rail, and river traffic, does not probably exceed A 3,000,000. _ The 
production and consumption of Hemp, Opium, Spirits, and other excisable 
narcotics is to a large extent local, and regulated to meet but not exceed 
indigenous demands, so that with the exception of specially selected and 
registered tracts, which are concerned in the productir-'^f Ganja and 
Opium, for external markets, very little of the local traffic ''''1 narcotics 
as Alcohol and Hemp (Bhang) would appear in trade r 

Trade. — From the table given on the next page it w ^ ’ 

or p'ear the railways (mainly) carried close on £20,000,000 
are ei?t the total value of the foreign transactions by sea a 
Medicer very considerably exceeded that amount. T 1 
in Europeaiimportant, being only valued at about £2,000,^ 

Muhammadaiof pounds sterling the conventional rupee of tw 

scription, but it nbtless the error thereby involved is more 

useful in cerebral in road and river returns and by the in 

diseases of the stoni.all unimportant narcotics. 

wash in cases of a\ 
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The above table will enable the enquirer after such information to 
discover the net exports or imports by striking the balance between the 
figures given in columns L, II., III., and IV. Thus, for example, the net 
import of foreign tea was last year valued at 811,79,253, and the net 
export of Indian grown tea at 85,40,28,955. 

ALPHABETICAL ENUMERATION OF THE CHIEF INDIAN 

NARCOTICS 

For further information regarding the narcotics of India, the reader is 
referred to the list below, and from the brief notices there given to the 
detailed articles in their respective alphabetical positions in this work. 

1. Acacia arabica, Willd.; LEGUMiNOSiE. 

The Babul. 

Bark of the root is used to flavour native spirits. See Vol. I., 25. 

2. A. ferruginea, DC. 

The bark is employed in the distillation of arrack from jaggery 
{Beddome). 

3. A. leucophlCEa, Willd. 

The bark is used to facilitate the fermentation of spirits prepared 
from sugar and palm juice ; and at the same time is supposed to increase 
the amount of the alcohol. See Vol. 1 , 53. 

4. Aconitum ferox. Wall.; Raxunculace.®. 

Indian Aconite. 

The root of this and other Himalayan species is used medicinally as 
a powerful narcotic, sedative, and also criminally as a poison. See Vol. 
I.*, 84-92. 

5. Anacardium occidentale, Linn.; Anacardiace®. 

Cashew-nut tree. 

A spirit is distilled from the succulent fruit-stalk, by the people at 
Goa See Vol. I., J233. 

6 . Anamirta Cocculus, W.&fA.; Menisfermace®. 

CoCCULUS INDICUS. . • t-i 

The seeds contain a poisonous principle called picrotoxm. They are 
intensely bitter and have been employed as a substitute for hops in the 
manufacture of beer. They are also said to be used in Bombay to in- 
crease the intoxicating effects of country spirits, sold in retail. See Vol. 
I., 236; also FishNPoisons below, p. 327. 

7. Areca Catechu, hiwi, ; Palm®. 

Areca, or Betel-nut Palm. 

This palm is viewed as a native of Cochin China, the Malayan Penin- 
sula and Islands. It\is cultivated throughout Tropical India j in Bengal, 
Assam, Sylhet, but will not grow in Manipur, and only indifferently in 
Cachar, Burma, and Siam. In Western India, below and above the 
ghats, it flourishes. \ 

The following particulars regarding the narcotic properties of betel- 
nut have been taken frortJ a paper read by Dr. W. Dymock before the 
Bombay Natur.al History Stpciety : — 

“ The areca or betel-nut fialm is supposed to be a native of the Malayan 
Peninsula and Islands, butVs now met with only in a cultivated state. 
Some idea of the consumption of betel-nut in India may be formed 
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from the fact that in addition to her own produce India imports about BETEL-NOT. 
•^0,400,000 pounds of the nut from Ceylon, the Straits Settlements, and 
Sumatra. The exports are under 500,ooo3b, which go to Eastern countries 
frequented by Indians, such as Zanzibar, Mauritius, Aden, China, &c. 

Bombay is the chief centre of the export trade. It has long been known 
in tile East that the fresh nuts have intoxicating properties and produce 
giddiness, and that the nuts from certain trees possess these properties to 
an unusual extent, and even retain them when dry, the produce of such 
trees being known as Mnrjari supari or intoxicating betel-nut. Ordinary 
betel-nuts have undoubtedly a stimulant and exhilarant effect upon the 
system, and arc supposed to be aphrodisiacal. Marjari supari are pro- 
miced by a small number of trees in most betel plantations. These trees 
cannot be distinguished from the others until they bear fruit, so that not 
unfrequenlly accidents happen, from the nuts becoming mixed with the 
produce of the plantation before their presence has been detected. The 
intoxicating properties of the betel-nut are greatly diminished by heat, 
and consequently many people only use the red nuts of commerce, which 
have undergone a process of cooking. The only account of the Marjari 
svpari in European works appears to be that of Rumphius, which agrees 
in every respect with the particulars related by betel farmers in the 
neighbourhood of Bombay. He says; — ‘Many of the fresh nuts have 
tiic property of intoxicating and making giddy those who eat them, affect- 
ing them much as tobacco does those who are not used to it. Some of 
the old nuts also cause, in those not addicted to their use, great oppres- 
sion on the chest and a sense of strangulation. These are called Pinanga^ 

Mahok, ‘intoxicating pinanga,’ and are chiefly produced by the black 
variety of arcca, which some consider a distinct species. Intoxicating nuts 
may be known by the central portion being of a red colour when cut open. 

I have already observed that I do not consider this black areca to be a 
distinct species, but a variety of the two species described by me, and 
found here and there amongst other trees— although some trees certainly 
occur, all the nuts of which are intoxicating, especially among those belong- 
ing to this third variety.’ Rumphius adds that when these nuts have 
been eaten by mistake, either lime-juice or acid pickles are the best reme- 
dies. The auove facts seem to indicate the return of a few plants to an 
original wild form now extinct, especially as the unripe nuts of the best 
frees produce similar eflccts in a less degree. The bctel-nut, in Sanskrit 
gtivnka, puga, and kramuka, in the vernaculars supari, when wxapped in 
the Icaves of the piper-betel or patt, along with lime and spices forms the 
hira or vira, which is so much used by the natives of all parts of India, 
and is commonly presented by one to another in token of civility or affec- 
tion. It is also given in confirmation of a pledge, promise, or betrothal, 
and among the Rajpoots is sometimes exchanged as a ctiallenge ; thus 
the expression lira iithana signifies ‘ to take up the gauntlet,’ or take 
upon oneself any enterprise ; bira dalna, ‘ to propose a premium ’ for the 
pcrformancq.of p task : the phrase originated in a custom that prevailed 
of throwing a hira into the midst of an assembly, in token of an invitation 
to undertake some difficult affair, for instance, in the first story of the 
Veialapanchavinshaii, the Icing, when he sends the courtes.an to seduce 
the penitent who was suspended from a tree nourishing himself with smoke, 
gives her a iiVa. Bira dena signifies ‘to dismiss’ either in a courteous 
sense or otherwise. A lira is sometimes the cover of a bribe, and a bira 
of seven leaves (snf pan ka bird) is sent by the father of the bride to the 
bridegroom as a sign of betrolhaf. At marriages the bride or bride«room ’ 
places a I'lVj or cigareltc-shaped vira between the teeth, for the olherparlv 
to partake of by biting off the projecting half ; one of the tricks plavcd 
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on such occasions is to conceal a small piece of stick in this viri, so that 
the biting it in two is not an easy matter. The nut is also a constant 
offeri ng to the gods at Hindu temples, and on grand occasions the hira 
is covered with gold or silver leaf. 

“ According to the Hitopadesa the betel-leaf so constantly Used with 
the nut has thirteen properties : it is sour, bitter, heating, sweet, salt, 
astringent j it expels flatulence {•uatagfina), phlegm {Jiaphanasana), worms 
(krimihara) j it removes bad odours, beautifies the mouth, and excites 
desire. Betel-nuts and leaves were known to the Greeks, the former as 
Hestiatoris or ‘the convivial nut,’ which appears to be a rendering of the 
Sanskrit names in Greek : the latter was doubtless the Malabathron or 
‘ Indian leaf,’ sometimes called simply <^vKKov (pan), and sold in rolls 
in a dried state. Dioscorides speaks of their being threaded on strings 
to dry, — a practice still common in Bombay among the Indian traders, 
who send the leaves to tlieir friends in Arabia, Persia, and elsewhere. 


The passage in Dioscorides ev ^u> f^sXavit^tlv tb aOpaua-rov kcc) bXoKXripov 
is probably corrupt, and should be as suggested by M. Vergilius ev tv 
ftaXa/f/^eiv re aSpauerrov Ka\ oXoKX^pov, a reading which he found in 
one manuscript. As regards the fabulous growth of Malabathron re- 
corded by Dioscorides, it was probably the tale of some traveller who had 
seen the practice of burning the jungle after the monsoon on the west 
coast of India. That Malabathron was not a cinnamon leaf is, I think, 
proved by Dioscorides in his chapter on Cassia, describing its leaves as 
like those of the pepper plant. Until very lecently the betel-nut was 
considered by European medical writers to be simply astringent, and the 
intoxicating properties of the bira were supposed to be due to the spices 
and leaf ; but the rapid progress of organic chemistry and physiology 
during the last few years has led to the discovery of intoxicating proper- 
ties in the nut, while Dr. Kleinstuck has shown that the essential oils of 
betel leaves are of much use in catarrhal affections, inflammations of the 


throat, larynx, and bronchi, exerting an antiseptic action ; and has also- 
used them with advantage in diphtheria. The juice of four fresh leaves 
diluted may be given as a dose when the oils are not readily obtainable. 

"In 1886, Herr E. Bombelon announced that the betel-nut contained 
a liquid volatile alkaloid, but did not describe its composition and pro- 
perties. As it seemed probable that the physiologically active consti- 
tuent was to be looked for in this alkaloid, Herr dahns was induced to 
investigate the subject more closely, and has reported the results recently 
to the Berlin Chemical Society. He found in the nut three alkaloids — 
Arecoline C® H’® NO®; Arecaine C' H" NO® + H®0 ; and a third alkaloid 
* which could not be closely examined, as the quantity obtained was very 


^nall. 

" Of these alkaloids arecoline is undoubtedly the active principle of the 
.p, '.-nut. It was found that full-grown rabbits died within a few minutes 
sul ^ subcutaneous injection of twenty-five to five milligrams of the 

^ g ^*^*0 ■'mide and hydrochloride; cats succumbed after the injection of 
Cachm niilhgrams. The most dangerous action of arecoline con- 

ghats it flem *" slowing of the heart’s action by small doses, or even its 
The follo\vi *■ takes place with muscarine. Simultaneously with the 
nut have been^ t respiration is also affected, causing a feeling of suffo- 
Bombay Natural place when it is given in poisonous doses ; 

“ The areca or '.tion of the pupil of the eye was observed. _ Atropine was 
Peninsula and poisonous effects of the alkaloid, so that the 

Some idea of the°c dhaiura to the vira, as sometimes practised 

antidotal. It was also found during the experiments 
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on animals that the organism may become gradually tolerant to the 
poison of the areca-nut, as in the case of smoking and chewing tobacco.” 
See Vol. I., 298-301. 

8. Balanites Roxburghii, Planch, ; Simarube;e. 

The bark yields a juice used as a fish poison. See Vol. I., 363, also 
Vol. III., 366. 

9. Bassia latifolia, Roxb. : SAPOTACEai. 

Mahua or Mohwa. 

The spirit resulting’ from the fermentation [of the flowers is largely 
consumed by the natives inhabiting the area of country occupied by this 
tree. Mahua is, in fact, one of the chief sources of alcohol throughout 
the table-land of the central and southern portions of India. In official 
correspondence on this subject local authorities have urged the facility 
which exists for illicit distillation and the practical inability of the exist- 
ing police force to check such a trade over the sparsely populated wild 
hilly tracts where the tree grows. The Chief Commissioner of the Central 
Provinces alluding to this subject wrote : — “ This tree occurs abundantly 
all over these provinces and the process by which spirit is distilled from 
the Mahua flower in the wilder parts of the country is of the simplest 
character — a couple of earthen pots and a piece of hollow bamboo, to form 
a tube, constituting the distiller’s apparatus. There is not a district in 
some portion of which spirit cannot, under these circumstances, be distilled 
illicitly witliout much fear of detection, and experience has proved most 
convincingly that unless the inherited taste of these people for this stimu- 
lant is satisfied by the establishment of shops within their reach, where 
they can buy taxed spirit, they will resort to illicit distillation, and render 
themselves liable to the penalties of the criminal law.” 

Some few years ago a considerable trade was done in exporting Mahua 
flowers, chiefly to France, but recent legislation which prohibits the import, 
has e.xtinguished the traffic. Mahua flowers have, therefore, been shown in 
the table given at page 319, not because of the present value of the export 
traffic, but because of the immense importance of the flowers, in the inter- 
nal traffic, in spirits and spirituous materials. For further information see 
Vol. I., 409. ' 

10. B. longifolia, Willd. 

Mahua op South India. 

A spirit is also prepared from the flowers of this species. See Vol. I., 
416. 

11. Bhang, the least injurious form of Cannabis sativa (which see). 

12. Bojah, a kind of beer made from millets. See Eleusine (Vol. III., 241) 

and Sorghum (Vol. VI). 

13. Borassus flabelliformis, Linn. ; Palma;. 

Palmyra Palm. 

The toddy prepared from the fermented juice, or ras, is largely con- 
sumed. The distillation of the toddy yields p.alm wine or arak. See Vol. 
U 497 * 

14. Calotrop^ gigantea, R. By. ; Asclepiadacfje. 

An inloxic.iting liquor called Bar is said to be prepared from this 
plant by the tribes of the Western Ghats. See further in Vol. II., 47. 

15. Camellia theifera. Griff., TERXSTROCMiACEAt. 

Tea. 


Sec the article Camellia, Vol. II., 73-S5, also Tea, Vol. VI. 

16. Canavalia ensifonnis, DC., and var. virosa (the wild form) ; Legu- 

XT»V/^C K' ' ' 
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Birdwood says: — “This is a common narcotic in the Konkan. The 
pods are shred with French beans, boiled and eaten, when intoxication 
follows." See Vol. II., 97. 

17. Cannabis sativa, Linn, >• Urticace.®. 

Indian hemp. 

Ganjd, Charas, Bhang, Majttn or Mdjuin,s&tVo\.\\., 109-110, 113-118. 

The following brief account appeared in the Colonial and Indian 
Exhibition Catalogue and may be here reproduced, since in some respects 
it amplifies the facts already given in this work : — 

“ Hemp is in India almost exclusively cultivated on account of its nar- 
cotic property. There are three distinct forms of the drug, vis., ganjd, 
charas, and bhajig. ‘These are used in the various provinces of India as 
follows : — 

" (fl) In Eastern Bengal the plant is cultivated for the agglutinated 
female flower-tops known as ganjd. This is sold in two forms — round and 
flat — and the drug is always smoked, a small quantity being mixed with 
tobacco. In 1883-84 2,493 acres were under g-nwya. This gave employ- 
ment to 1,972 persons and yielded 8,982 maunds. The cultivation, manu- 
facture, and sale is regulated by law. Permission is granted on license, 
and the produce is compulsorily placed in Government stores. There are 
two charges made by Government — a license to trade and sale, and a 
direct duty per maund on actual amounts removed fi om store. During the 
year 1883-84 the Bengal Government realised a net revenue of Ri9,73,7i3, 
being a charge of R335 a maund on amount consumed. The consumer 
paid from R16 to R20 a seer, or R640 to R800 a maund {e.g., £ 6 :^ to ^80 - 
for 841b). 

*‘{b) In the North-West Provinces the cultivation of ganjd is pro- 
hibited, but bhang or the young leaves and twigs are largely collected 
from the semi-wild plant. These are made into a greenish intoxicant 
liquor known as hashish. The supply of ganjd consumed in these prov- 
inces is imported from the Central Provinces, Bombay, and Bengal. 
Including the consumption in 1883-84 amounted to 6,69a maunds, 

which gave a total revenue of R5,53,356. There is no direct duty levied 
on amount consumed, and the revenue is raised entirely by farming the 
retail shops. The Government obtained in this way only R82-11 per 
maund, while in some parts at least of these provinces the drug was re- 
tailed at the same price as in Bengal. 

“(c) In the Panjab gaHya is very little used, but the consumption of 
hill-grown bhang is very extensive. From Kashmir, Ladak, and Afghan- 
istan charas is largely imported into the Panjdb. This is a resinous-like 
substance found on the flower-tops and twigs, collected by rubbing the 
flower-tops between the hands or bi' causing men to run violently through 
the fields. The resin or charas adheres to their naked bodies and is 
scraped off. It is commonly reported that from Nepal a fine quality of 
this substance, known as is obtained. Dr. Gimlette, Residency 

Surgeon, Nepal, reports, however, that as far as Katmandu and its 
neighbourhood is concerned the name motnea is unknown except as 
applied to an extraoi dinary medicinal preparation in which human fat 
forms an important ingredient. (For further information see Vol. II., 115- 
Dr. Gimlette further states that charas is, in Nepdl, prepared by 
rubbing the flower-tops between the hands. A small amount of charas 
in Sind by causing men clad in skins to run through the fields. 
p supply of charas comes to India, however, from across the 

ranjab frontier, and is conveyed under a permit system (but free of duty) 
nearly all over India. On reaching the frontier of Bengal it has, however, 
to pay the heavy import duly of RS a seer. About 600 maunds of cha^'as 
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are annual!}' consumed in the Panjdb, but the imports are over 5,000 
maunds. As this large amount enters and passes over India almost 
quite free of duty, it naturally affects most materially the Indian-grown 
gnnjii and bhang. Char as is stronger than gnnj a and fetc^ies a slightly 
higher price in Bengal j but in the Panjab it is sold at R4 to R13 a seer 
(2U)) ; and in Bombay for about Ra a seer. The total revenue derived 
in the Panjdb From hemp narcotics was in 1883-84 only R 1,44,640, or a 
revenue of R31 a maund on consumption. 

“ {d) In Bombay ganjd is very extensively cultivated, the consumption 
being over 9,000 maunds, and the revenue only Ri,6i>599, or about R17 
a maund. There is no fixed duty, but the revenue is realised, as in the 
North-West Provinces and the Panjdb, by farming the retail shops. 
Ganjd is sold in Bombay at R2 a seer. 

"(c) In the Central Provinces cultivation of ganjd on a large scale takes 
place according to a system very much similar to what prevails in Bengal. 
The shops are farmed, but over and above* a fixed duty per maund is 
levied on amounts removed from the stores. The production in 1883-84 
amounted to 6,356 maunds, and the local consumption to only 768 maunds. 
The total revenue realised from all sources amounted to R 1,29,207, or 
R 168-7 per maund on amounts consumed locally. Removals from the 
stores to other provinces appear to pay no duty, so that exports from the 
Central Provinces may be put down in Allahabad free of duty, while from 
Bengal the same article pays R5 a seer to Government, 

*' (/) Assam consumes annually a very considerable amount of Bedgal 
ganjd, and the provincial treasury is credited with a large revfenue there- 
from ; this in 1883-84 amounted to R363 a maund, the total revenue being 
R2,3t,69i. 

“(g) Madras cultivates and bhang to a certain extent, and 
doubtless it imports these substances from neighbouririg provinces also ; 
but a separate account of ^the revenue derived therefrom is not published, 
so that the condition of the Southern Presidency cannot be compared with 
other parts of India. Hemp narcotics are apparently not consumed in 
Burma. 3 

"A very great inequality thus exists in the revenue derived from hemp 
narcotics in the various provinces of India. The substance, in one or other 
of its forms, is more or less used all over India,— either smoked as gattjd 
and c/taros, or consumed as hashish liquor, or eaten in the form of a 
special sweetmeat, known as rttajuu, the last two forms being prepara- 
tions from bhang. The total consumption in 1884 for all India amounted 
to only 16,378 maunds, leaving, as shown by the published figures of pro- 
duction, 11,264 to be either in stock or consumed without pa\ing duty. 

“ Intimately associated with the religious systems of Hinduism, hemp in- 
toxication has become an established luxury and has been inherited by 
the corresponding classes of Muhammadans. It should be recollected that 
habitual indulgence in hemp is nowhere so prevalent as habitual alcoholic 
intemperance. Hemp-narcotism does not establish the same irresistible 
craving as alcohol. The indulgence is rather accidental or occasional, 
tkan habitual, so that it is more widely diffused than might at first sight 
be inferred.^ The agricultural classes, who, of course, constitute the bulk of 
the population of India, rarely if ever indulge in hemp narcotics. It is the 
arti2ans, mendicants, and domestic servants W'ho arc the chief consumers * 
the middle and upper classes partake of hemp only at certain relieious 
observances, and even then but to a small extent. These facts necessarily 
narrow the community who partake in this indulgence, and it is probable 
that a percentage of two persons in every 1,000 of population would express 
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very nearly the number of consumers. The utmost that a man could 
smoke of ga'njd per annum has been estimated at one and a half seers.” 

In a long and deUuled note on Excise Administration (published tjt the 
Supjdemcnt to the Gasolte of India, March ist, iSgo), the Government of 
India traces the Beng.al trade in ganjd, from 1868-69 to 1887-88. The 
main facts there shown may be briefly summarised At the commence- 
ment of the period there wcre-4,073 shops licensed for the sale of the drug, 
at the close of the period 2,949. The revenue realised was in 1868-69 
R8,9S,240, in 1887-88 R22,44,97o. The amount consumed declined from 
8,442 maunds to 6,550 maunds, while the incidence of taxation per seer 
increased from Rz'd to R8‘5. The report concludes : — ” Notwithstanding 
the large increase of population which must have taken place between 1868- 
69 and 1887-88, the number of shops for sale of ganjd has decreased by 
more than 27 per cent., and the consumption by more than 22 per cent., 
while simultaneously the revenue has increased by more than 150 per cent, 
and the incidence of taxation per seer has increased by more than 226 per 
cent,” 

18. Caryota urens, Palmje. 

A toddy is prepared from the fermented sap. See Vol, II., 208. 

19. Chandu, 

Opium or hafa boiled down, distilled and prepared in the Chinese 
fashion. 

20, Charas, . _ 

A peculiar form of the resinous narcotic of Cannabis sativa.- It fs 

chiefly imported into India across the Panjdb frontier. See Cannabis 
sativa. Cnaras-smoking is described by Honigberger (Thirty-five years 
in the East, pp, 152— 156). 

21, Cissampclos Parcira, MENisrERMACEAE. 

An ardent spirit is said to be distilled from the root of this plant in 
Garhwal. Sec Vol. II., 327. 

,22. Cleistanthus colHnus, Bcnth. ; EuphorbiacEjE. 

In Chutia Ndgpur the fruit and bark of this tree are used as a fish 
poison. .See Lebidieropsis orbicularis, MucU i Vol, IV,, 616, 

23. Clerodendron serratum, d’/ir'ewg-. ; Verbenaceaj. . See Vol. II,, 375. 

24. Cocos nucifera, it«M. ; Paembs, 

Cocoa-nut Palm. • 

The toddy and the fermented juice are largely consumed ; as also the 
V'spirit distilled from the latter. See Vol. II., 454-455. 

,\Co£fca arabica, Ai««. y RuBiAcr,yE. 

■ COPPEE. 

e reader should consult the article in Vol. II., 460-491, 

•tura fastuosa, Linn,; and other species; Solanaceae. 

Datura. See Vol, III,, 29-43. 

sine Cpracana, Gcertn.; Gramineae, 

i, or rdgl — A beer and spirit is made from this millet which is 
'' ^bojah. See Vol., III., 241.; 

Coca, Lamk. ; Lineae. 
yitf’ See Vol, III,, 270-277. 

^ambolana, ; Myrtaoeae. 

'distilled from the juice of the ripe fruit, and in Goa a nine 
from the same. See Vol. II., 286. , 
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30. Euphorbia Tirucalli, Linn.: Euphorbiaceje. 

The milk is used to poison fish. See Vol. III., 302, also 366. 


FISH 

POISONS, 


31. Fish Poisons. See Vol. III., 366. 

Mr. Hooper has kindly furnished the Editor \\ ith an pxtfact from the 
Druggists’ Bulletin for November iSgo, in which he published an account 
of the chief Fish Poisons used in India. One of the best known poisons 
of this nature, says Mr. Hooper, is Cocculus indicus (No. 6 of above list). 
The berries are made into a paste with boiled rice, and very small pieces 
of the mass are sufficient to make fish, birds, and small animals insensible. 
The poisonous principle of these berries has been ascertained to be picro- 
toxiue. In Jamaica the bark of Piscidia Erythrina is employed for 
poisoning fish : the bark is macerated with the residue of rum distillation, 
placed in a basket and dragged up and down the river till the fish are 
intoxicated. The active principle is similar to picroif^.ne. In the South 
Sea Islands quite a different drug is used for th’^ purpose, vie., Lepi- 
dium piscidium, a kind of cress which possess&= ^an extremely pungent 
taste. Tlie effects of this drug are to cause t\)r ish to float on the surface 
of the water in a helpless state of insensibility.' But besides Cocculus in- 
dicus already mentioned, there are other fruits, barks, and roots, Mr. 
Hooper tells us, that are employed in India as fish-poisons. The seeds and 
bark of Mundalea suberosa are so used in Southern and Western India. 
The bark of Walsara piscidia also acts effectually. 

Randia dumetorum is an old-fashioned fish-poison which is used from the 
Himdlayan Tarai southwards, For this purpose the pulp from the inside 
of the fruit is utilized. CrOtalaria paniculata has recently been brought to 
light as a fish-poison used in Tanjore. So also the fruits of Diospyros 
montana have been stated to be employed for that purpose in Travancore. 
Mr. Hooper adds, however, that he is disposed to think there must haVe 
been some mistake, as no poisohous principle could be detected in them. 
The seeds of the Barringtonias, Mr. Hooper informs us, are used in South 
India for killing fishj as also the following the bark of Flueggea Leu- 
copyrus; the bark of Securingea obovata; the bark of Berberis aristata ; 
the fruit-pulp of Gynocardia odorata ; the root of MillettiU pachycaipa ; 
the leaves of Macaranga, various species; and the flower-heads of 
Spilanthus Acmell. 

It may be added that the peculiar principle Saponin is contained in 
several of the above drugs though their special use has been discovered in 
remote parts of the globe and they belong to widely different natural 
orders of the Vegetable Kingdom. Fish captured through the effects of 
that poison would not be unwholesome as human food. i 

32. Flueggea microcarpa, Bl. : Euphorbiace.e. 

Syn. — PHY1.1.ANTHU.S viROSus, Roxb. 

Included in O’Shaughnessy’s list of narcotics. The bark is said to in- 
toxicate fish. = 

33. Ganja. _ ' _ - 

The chief narcotic of CMuabis sativa (which see) ; chiefly prepared 
in Bengal, the Central Provinces, and Bombay. It is smoked like opium. 

34. Grewia asialica, Linn. : Tiliaceje. 

Phaesa. 

The fermented juice of the fruit is drunk as a beverage. See Vol. IV. 
178. 

35. Hashish. 

A green narcotic beverage prepared from bhang. See Catmabis sativa. 
35* Hordeum vulgare, Linn. : Gramine.e. 

Barley. 
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This grain is largely employed in the preparation of beer and spirits. 
See Malt Liquors, Vol, V., 128 . 

37. Humulus Lupulus, Linn.: URTiCAcrx. 

Hops. 

Contains a narcotic and also a tonic principle which give to beer its 
peculiar odour and flavour. Sec Humulus, Vol. IV., 302 ; also Malt Liquors, 
Vol. V., 130. 

38. Hydnocarpus venenata, Gtcrtn. also H. Wightiana, BL; BixiNCiE. 
This fruit acts as a narcotic poison, and is used to intoxicate fish. See 

Vol. ni., 366, also Vol. IV., 308. 

39. Hyoscyamus niger, Linn. ; SoLANACcas. 

Henbane. 

Sedative, anodyne, and antispasmodic. See Vol. IV., 319. 

40. Ilex paraguayensis, St. Helaire ; IlicineVE. 

-Mate or Paraguay Tea. 

See Vol. IV., 328. 

41. Kapha or Kafa ; see Madak. 

42. Lactuca Scariola, Linn., var. sativa, Linn. : Composit.®, 

Lettuce. 

The inspissated juice, known as lactucarmin, acts as a sedative, and 
has been recommended as a substitute for opium. See Vol. IV , 579. 

43. Lasiosiphon eriocephalus, Z)cKe. y Thymelace^. 

Syn. — L. sPECiosus, Dene. , c u c 1 

Leaves and bark are poisonous and are used to kill fish. See Vol. 
III„3 <'i 6, also Vol. IV.,589. 

44. Lebidieropsis orbicularis, Miill-Arg.: see Cleistanthus collinus, Benth, 

45. Ligustrum Roxburghii, Clarke : OLEACE.ffi. 

In South India the bark of this tree is put into the toddy of Caryota 
urens {birlymdr) to accelerate fermentation. See Vol. IV., 646. 

46. Lolium temulentum, Linn. ; Gramine.®. 

Darnel. 

The grain of this grass has from very early times been regarded as an 
acro-narcotic poison. Recent experiments tend to show that this is due 
to the grains becoming ergotized, and that healthy darnel seed is innocuous. 
See Vol. V., go. , 

47. Loranthus longiflorus, Desr.,v&T. falcata, Loranthace®. 

Bark of wood used in Kanara instead of betel-nut. See Vol. V., 92. 

48. Madak, 

A narcotic preparation made by boiling down and inspissating the juice 
of opium or kapha. Kapha or kafa is the juice of opium collected on 
rags. It is largely smuggled. See Papaver somniferum. (Vol. VI.) 

49. Maj’m or Majum. 

A swe^meat rendered narcotic by the addition of Bhang. See Cannabis 
sativa. Hoi^berger says this sweetmeat in his time was largely used in 
’I’urkey, Arabi.i^'lndia, and Egypt. 

50. Malt or Fermented Liquors. 

Beer, Ale, Cider and the Indian equivalents. 

The reader should consult the article Malt Liquors (Vol. _V., 124 — i4o)> 
as also the remarks in this enumeration regarding Eleusine, Hord^m, 
Oryza, Sorghum, &c. The following table and comments on_ the Beer 
trade of India is taken from the Memorandum on Excise Administration 
{Published i7i the Gazette, March 1st, 1800); it may be read in amplifica- 
tion of the article on Malt Liquors more especially of the table at page 
140 ; — 
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The Memorandum commenting-^ on- these figures states These 
figures do^ not bear out the assertion that the increased consumption 
of beer ‘ is Native and not English,’ The consumption of beer by 
the British troops in India has increased. This is not necessarily 
inconsistent with Mr. Game’s assertion that the British soldier is more 
temperate than formerly, as the quantity of beer supplied to the British 
soldier by the canteens only represents a portion of the total consumption 
of liquor by the army, and there has been an increase in the number of the 
troops from 60,000 to 70,000, dating from 1885; there has also been a 
marked decrease in the consumption of spirits by British soldiers. Natives 
of India as a rule do not drink beer made after the European method, 
but there is a considerable and increasing European and Eurasian popula- 
tion in India, and increase in the consumption of beer by the general 
population is almost entirely confined to these classes” {Memorandum on 
Excise Administration). « 


51. Meconopsis aculeata, Royle : Pai>avf.race;e. 

The roots are reputed to be exceedingly r\a.rc.o\Ac{O^Shaughnessy). See 
Vol. V., 197. 


52. Melodinus monogynus, Roxb.: Apocynaceae, 

Syn. — Nerium piscidium, Roxb. 

The leaves, wood, and root contain a narcotic poison. See Roxburgh 
FI. bid., 244, regarding its action as a fish poison. See also Vol, V,, 226. 

53. Momea or Mumai, see Cannabis sativa. 

54. Mundulea suberosa, ,• Legumjnosje. 

The leaves are used as a fish-poison. See Vol. Ill,, 366, also Vol. 
V., 288. 

55. Nerium odorum, Soland. ; Afocynaceae, 

The root, bark, and leaves contain a powerful narcotic poison. See 
p. 348. 

56. Nicotiana Tabacum, Linn., and rustica, Linn.; SoLANACEiF. 

Tobacco. 

See Vol. V., pp. 341 to 428. 

57. Osyris arborea, Wall. ; Santalace®. 

The Himalayan substitute for Tea. 


58. Oryza sativa, Linn.; Gramineae. 

Rice. 

It is perhaps unnecessary to refer in any detail to the fact that rice is 
one of the chief grains employed in India in the preparation of Malt or 
Fermented Liquors {Pach-wai) (see Vol. V., 124 — 140) or in the distilla- 
tion of spirits. (See p. 332.) In addition to the passages of this work 
just cited, the reader should, however, also consult the article Oiyza 
sativa. The following quotation will exemplify the ease with which both 
a sort of beer and a spirituous liquor may be prepared, and will thus 
convey some tangible idea of the importance of rice as one of the Indian 
sources of alcohol : — 

"The preparation of rice beerpresents no more difficulty than the infu- 
sion of a pot of tea, and has this additional facility that, whereas tea, 
under the circumstances in which we most know it, is an imported product, 
which has to be purchased, rice is the staple food of the country, and 
being cultivated and stored in large quantities, every Kachari and every 
Miri has it always at hand. The mode of preparation is to steep rice in 
water for two or three days, then boil it with certain herbs, which act as a 
yeast, and the result is beer. It is rarely sold, each person manufacturing 
his own supply, and borrowing from his neighbours if he falls short. 
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“ Pnchivf is manufactured so simply that the process is onlv a little 
more complicated than the preparation of rice for ordinary meals or the 
brewing of a pot of tea.” “ It should be noted that the rice-beer is some- 
times made to undergo a further process of distillation, and the distillate 
IS called phaitka. It is almost as cheaply^ and simply made as the rice- 
beer itself : take two earthen-w’are pots ; in one of them put the rice-beer, 
and on the top of it stand the other pot, first knocking a hole in the bottom 
of It. Stand a saucer on the bottom of the higher pot, and stop the 
mcmth of this pot, with a vessel made in the shape of an inverted cone 
and filled with cold water. Now set the whole thing on a fire. The 
fumes rise, through the hole, into the upper jar, are condensed against the 
cold inverted cone, and drop into the saucer in the form of spirits. ” “ If 
people want to obtain spirits, they can do so either b}' getting smuggled 
j .bills, or by brewing and distilling for themselves bv 

etnods with which they are quite familiar, and which are very cheaply 
and easily available” {Eximct from a -Mcmorandtmi by the Chief Com- 
mission^ of Assam). Foi further particulars consult the paragraph be- 


I sariva auove. 


59 - Pachwai, a kind of beer made from rice; see Oryza : 

6o. Pa^yer somniferura, Linn. ; Papaveraceje. 

Opium. 

SeeVol. VI. 

Peganum Harmala, Linn. : Rutace.e. 

Kecommended as a substitute for opium. See Vol. VI, 

62. Phffinix sylvestris, Roxb. ; Pa [.Mas. 

Wild Date-palm. 

The sap'is fermented into toddy. See Vol. VI. 

63. Picrasma quassioides, Benn. ; Simarube.®. 

Indian Quassia. 

Bark used like the officinal quassia to kill insects. See Vol VI 
P'PerBetle, Piperace^. 

Areca nur''see Voh VI.'''^ stimulant when chewed, together with limeai 

ot °aSS'^'’sr 

66. A^ygdalus, Baill. : Rosacea. 

^"d kernek"of%hVBkd’cherr?^(P^^^^^^^ 

™ arboreum, Sm. .■ Ericace.® 
narcotic.Sn?wh?c^p^'o^St^^ Himdlayan species contain 

visiting Rbododend^ons^raTsiSnVoSou^^^ 

68. Eu.ni. .ufcUuu,., a. Vol. VI., Pt. 1 . 

See Vol. II., 259, also Vol. V.I., Pt I 

69. Saccharm officiaarum, Linn..- Gramineae 
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70. Sapium indicum, Willd. ; Euphorbiaceje. 

The juice acts as a narcotic poison, and the seeds Rre used for intoxi- 
cating fish, 

71. Solanum nigrum, Linn. ; Solanace^. 

Employed as a narcotic by the hakims. Contains 'solanini united 
with malic add. The fruits are very dangerous, and act in the same 
manner as those of belladonna. The extract of the whole plant acts like 
lactucanum {O'ShAughnessy). 

72. Sorghum yulgare, Pers.j GRamire^. 

Jo WAR. 

In Poona a native beer, called boja, is brewed from joiudi'i grain 
malted, and bhang is added as a substitute for hops [Dale. & Gibs.). See 
Eleusine Coracana, Garin. (Vol, III., 241 and Sorghum (Vol. VI.). 

73. Spirits or Alcohol. 

Space cannot be afforded here to deal with this subject in detail, and the 
reader is, therefore, referred to Spirits in Vol. VI., and the article Alcoholj 
Vol. I,, 161-162, where fuller particulars will be found. It may be explain- 
ed that any study of the traffic in spirits must be referred to at least two main 
headings, -z/iV., locally prepared spirits and imported spirits. The former 
is distilled from manj' substances, but chiefly from the following : — Bassia 
latifolia flowers, mahua ; Sorassus flabelliformis, ran juice 5 CarJ-ota urens, 
toddy; Cocos nucifera, toddy; Eleusine Coracana, nanm, millet; Hordium 
vulgare, barley ; Oryza sativa, rice ; Phcemx sylvestris, date-palm toddy ; 
Saccharum officinarum, sugar-cane, rum ; and Sorghum vulgare, jowdr, 
millet. For details of the various methods of distillation from these pro- 
ducts, the reader is_ referred to the remarks in their respective places In 
this review of narcotics, as well as to their separate places in the various 
volumes of this work. The following pas.sagemay, however, be here given 
as exemplifying the ease with which alcoholic beverages can be, and 
doubtless are, prepared outside the limits of excise control ; — 

Extract from a Minute forwarded by the Govcrnmerit of Bombay, 
to, the Government of India, 

“ When illicit markets for toddy were opened in all directions, and tap- 
pers were allowed to take or send their toddy to any shop or distillery they 
pleased, the transport regulations broke down, and any one who wanted 
toddy for illicit distillation was able to carry it where he pleased on the 
plea that he was conveying it to some shop or distillery. How greatly the 
facilities for illicit distillation were thus increased will be understood when 
it is remembered that any pot of fermented toddy can be converted into a 
ready charged still, and that distillation can be set going anywhere within 
the space of less than five minutes. All the apparatus necessary, besides 
the pot of toddy, is an earthen saucer, and a little wet earth wherewith to 
close tightly the mouth of the pot and a small bowl to be placed floating on 
the surface of the toddy, in the pot. If a pot of fermented toddy thus 
treated is set to boil, and the saucer closing its mouth is kept cool by pour- 
ing water on it, the spirit given off from the boiling toddy in the shape of 
steam is condensed on the underside of the saucer and drips from the sau- 
cer into the bowl floating on the toddy ready to receive it. Two or three 
bottles of strong spirit can thus be made in a couple of hours from an 
ordinary sized pot of toddy. Distillation of this kind can be carried on 
anywhere, in the houses or in the fields, or in the jungles ; wood and vvatcr 
are plentiful in all these coast taluk.as. It was the custom of the whole 
countryside to make toddy spirit in this primitive fashion before reforms 
were taken in hand in 1877-78. In those days such stills were w fmost 
daily use in every village and hamlet of the toddy-producing tracts.' 
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The following table gives a complete statement of the liquor and drug 
traffic in Bengal — the largest and most densely populated province of 
India : — 

" The number of shops for the sale of all kinds of liquor and drugs in 
Bengal is shown in the following table for each year since 1870 


Year. 


1870-71 

1S71.72 

1872-73 

'873-74 

'874-75 

1875- 76 

1876- 77 

1877- 78 
1S7S-79 
1879-80 
iSSo-81 
1S81-S2 
1SS2-83 

1883- 84 

1884- 85 

1885- 86 

1556- S7 

1557- 8S 
18SS-89 


Distilled 

Liquor. 

Drugs. 

Tan". 

Pachwaii. 

8.193 

55,565 

21,670 

1,687 

8,937 

16,615 

21,689 

1,815 

7,271 

17,119 

22,351 

22,873 

1,844 

6, Si 2 

10,975 

2,006 

6,152 

9,240 

19.424 

',863 

5,294 

7,424 

19,265 

1,661 

5,183 

7.092 

18,844 

',677 

5,267 

7,248 

19,077 

i,7'7 

6,751 

6,999 

19,048 

1,739 

6,878 

6,877 

21,579 

25,563 

2,066 

7,369 

7,145 

2,034 

6,874 

6,796 

30,268 

2,13s 

5,634 

6.499 

30,311 

2,159 

5,740 

6,5' 3 

20,138 

2,259 

5,502 

6,291 

'9,577 

2, 1 OS 

5.29S 

6,005 

'9,555 

2,162 

5,310 

5,922 

19,471 

2,19s 

5,1 12 

6,059 

19,051 

2.157 

4,539 

6,092 

'8,467 

2,203 


of distil oH lin Since 1870-71 the number of shops for the sgle 

the iber reduced by 3.654, or more than 44 per cent. ; 

morrth^an ^ ^ drugs has been reduced by 0,473, or 

recces bv^ If f shops for the sale of haPbeen 
sale of *■ ’^1" PS'" coot- J the number of shops for the 

per cont^ ” /V ’’■'^^“^ecr, has been increased by 516, or more than 28 

tavatinn -5 1 other provinces show asimiiar result, increased 

S' ancf bf o f/ of ibe palms enu^^r^ted 

The main f "f b'."d of beer prepared from rice. 

is shown by thf ^rem|%f'"fhkh fa^*^ imported spirituous liquors 

n=iSl!l:^ fuS'^%^^Serd^L- 

Importation 0/ Spirits into British India by Ssa from Foreijm 
Countries. * 


Dating 


'870-71 

1S71-72 

l|7:-73 

'£73-74 

'-74-75 


Quantity. 

Amount nf 
customs duty 
realised. 

CaUoTts* 

461,323 

C/ijtcO 

723^609 

6^*5,524 

674.9S7 

Rx. 

'84,309 

167,417 

184,068 

193,261 

215,240 


Rate of duty 
per gallon of 
^nnon proof. 


R 


SPIRITS. 
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SPIRITS. 


Importation of Sptiits into British India, — -continued. 


During 

Quantity. 

Amount of 
Customs duty 
realised. 

Rate of duty 
per gallon of 
London proof. 






Gallons. 

Rx. 

R 

1875-76 , 





704,874 

225,667 

\ 

1876-77 . 





654,527 

255,128 


1877-78 . 





737,714 

275,983 

I 

1878-79 . 





692,384 

286,847 

I 

1 S79-80 . 





814-334 

321,846 

( 

iSSo-Si 





848,238 

307,905 

/ 4 

1881-82 . 





842,739 

337,497 


1882-83 . 





949,169 

353,624 

1 

1883-S4 . 





894,420 

355,210 

j 

1884-85 . 





857,970 

344,993 

1 

1885-S6 . 





936.984 

363,075 

/ 

1 886 87 . 





1,064,386 

429,708 

) 

1887-88 . 





1,084,487 

462,93s 

f 5 

18Z8-SQ . 






482,854 

) 


Rx.= io rupees or the conventional pound sterling. 

“ It will be seen that in i8 years the rate of duty has been increased by 
66 per cent , and that, nevertheless, the quantity consumed has increased 
by 142 per cent, and the revenue by 161 per cent. '1 he fact that the rate 
of increase of revenue is not proportionate to the increase in quantity and 
in duty is an indication that the spirits now imported contain on an aver- 
age less alcohol per gallon than in former years. In quantity of pure al- 
cohol imported the increase is about 50 per cent. The increase of the 
Excise Revenue proper, i e., excluding the duty on imported wines, spirits, 
'and beer, between 1870-71 and 1888-89, has been from Rx. 2,374,465 to 
Rx. 4.705,346, or an increase of 98 per cent., against one of 16 r per cent, 
in the case of imported spirit. 

“ The figures we have just given show clearly that an increase in the 
revenue derived from excise, or even in the quantity of liquor consumed, 
does not necessarily indicate any relaxation of the restriction on the liquor 
trade. We have adopted what is admitted to be the most efficacious means 
of restricting the consumption of imported spirits by imposing a high duty 
and raising the rate from time to lime. The imports have, ncveithdess, 
increased ; and the increase has been greater, proportionately, than that of 
the Excise Revenue proper. We believe that a poition of this increase is 
due to the higher rales of duty gradually imposed on spint manufactured 
in the country which have made it possible for imported spirit to compete in 
some places with country spirit. If we are correct in this conclusion, there 
cannot have been any stimulus of the sale of country spirit by reducing the 
cost at which it may be procured. But apart from that, the point v c wish 
to bring out is that the fact of .an incrc.ise having taken place in a similar 
branch of revenue where we have admittedly adopted the best possible 
means of restricting consumption is sufficient to show that .a mere increase 
in the Excise Revenue is not a ground for condemning our cxci‘=c .adminis- 
tration’' {Memorandum on Excise Administration published hy the 
Government of India in the Gasctle, March jst, iSgo). 

74. Sttychnos Nux-vomica, Linn.; Loga.viacE/H. 

Nux-Vomica. . 

The bark and seeds contain strychnine and brucine. vo . 

The juice of certain p.ilms which is consumed .as a kind 
cd in the prepar.ation of spirits. Sec Borassus, Caryota, Coco.,, < t. ... 
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76. Theobroma Cacao, Linn. 1 Sterculiace^. 

Chocolate. 

See Vol. VI., Pt. 11 . - 

77. Tephrosia suberosa, DC., see under Fish-poisons, Vol. III., 366 ; also 
Mundulea suberosa, Be/ith. p. 288. 

78. Viscum monoicuiu, Roxb. : Lorakthace.®. _ 

Specimens taken from Nux-Vomica trees' in Cuttack were found to 
contain strychnine and brucine {O'Shavghttessy, Beng. Dispcns., 375)- 

70. Vitis vinifera, Linn, ; AMPELiHEAt. 

The Gape and Wine, Brandy, &c. See Vol. VI., Pt. II. 

80. Walsura piscidia, Roxb. Meljace.®. 

The bark is used in the Circars for poisoning fish. See Vol. VI., Pt. II. 

81. Withania somnifera. Dun. ; Solamace.®. _ ' _ _ 

The leaves and stems are supposed to be narcotic and diuretic, and 
by some are considered to be the Strychnos hypnoticus of Dioscorides, 
See Vol. VI., Pt. 1 . 

EXCISE SYSTEM IN AND REVENUE FROM NARCOTICS. 

This subject is perhaps referable to three main headings : Liquors, 
Opium, and Drugs, e.g.. Bhang, Ganja, &c. In the present brief sketch 
of the Indian Excise System it is unnecessary to do more than deal 
with the main features of Excise as affecting Spirituous Liquors. In- 
formation regarding Opium will be found in the article Papaversomniferum 
and of Indian Hemp in the remarks above under Cannabis sativa, also 
in Vol. II., 103-126. This isolation of Opium and Indian Hemp is 
the more necessary since the major portion of the Opium revenue is not 
returned as Excise. The items of opium which do appear in Excise are 
the duty and the license fees obtained from the right to sale and from the 
I amount consumed in India. 

The Government of India in its Memorandum on Excise Administra- 
tion (to which repeated reference has been made) points out that there are 
numerous difficulties which prevent the adoption of a uniform system with 
indigenous liquors, but that these difficulties do not exist with imported 
beverages. The system that would be preferred, were uniformity^ possible, 
would be the imposition of a fixed duty per gallon of spirits proportionate 
to the alcoholic strength. “ This is known in its simplest form as the Central 
Distillery system, because under it all liquor is distilled at a public distil- 
lery', centrally situated with reference to the tract to be supplied, and 
ryatched by a preventive establishment appointed by Government. No 
liquor is allowed to leave the distillery until the duty has been paid. The 
history of Excise Administration in India shows that the line of progres- 
sion has been frorn the Farming system, inherited from the Native States 
which preceded British rule, towards a system under which each gallon 
of spirits pays a fixed duty. The earliest system, that of uncontrolled 
farming, the farmer paid a lump sum for the right to manufacture and 
sell liquor in a special tract of country ; there was no limit as to number 
of shops and he made what profit he could out of his farm. The next 
step was the limitation of the number of shops. A further step was the 
establishment of the outstill, under which only the right to manufacture 
and sell at a specified shop is granted. The chief objection both to Farm- 
ing and Outstill systems is that there is no control over the rate of dutv 
per gallon, and, consequently, it may be to the interest of the farmer or 
licensee to steadily lower prices. It then becomes necessary to consider 
whether an attempt can be successfully made to establish a system under 
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which each gallon of spirits shall pay a fixed duty. This may be done 
roughly and imperfectly by limiting the capacity of the outstill and fixing 
a minimum rate of duty for the right to work the outstill. If the outstill 
can only produce a certain number of gallons of spirit in the month and 
must pay a certain tax every month, we know that each gallon of spirit 
will bear, at least, a certain rate ot duty and cannot be sold below a certain 
price. The practical difficulty in the way of securing this result is the 
facility which the licensee possesses for distilling in a still other than that 
which has been licensed. This difficulty is fn some cases insuperable. 
A perfect remedy lies in the establishment of a Central Distillery system, 
but unfortunately the practical experience of years, and the_ results of 
many experiments, have shown that it is impossible to maintain this 
system in all patts of India. 

" Under the Farming and Outstill systems the interest of the monopolist 
is enlisted for the suppression of illicit distillation, and sources of informa- 
tion and means of detection are available to him which are not accessible 
to officials. This is not the case under the ordinary Central Distillery 
sjstem. Under that system it is to the interest of the distiller both to 
distil illicitly outside the distillery and to smuggle liquor out of the dis- 
tillery without payment of duty. The shop-keeper and the subordinate 
officials share the profit. Thus it was proved in the course of a judicial 
enquiry in the Gya District of Bengal that out of the spirit made at one 
outlying distillery only one gallon out of three paid dutj’ to Government, 
the duty on the second being retained by the preventive officer, who 
allowed the distiller to take out every third gallon free. 

“The key to the numerous and complicated .systems of Excise which 
prevail in different parts of British India lies in the fact that they are 
attempts to combine the monopoly and fixed duly systems with the object 
of securing that every gallon of spirit shall bear a certain rate of duty in 
places where it is not possible to work the fixed duty system in its simplest 
form ” {Supplement to the Gazette of India, March ist, rStpo). 

The Government of India in its Resolution on the Memorandum on 
Excise Administration exhibits'the reasons why a Central Distillery system 
has not been universally adopted. These arguments may be here sum- 
marised : — 

j5^_\Vhere the quantity of liquor consumed is small, the cost of a 
central distillery, and of an establishment to guard it and to prevent outstill 
distillation, is prohibitive. 

2nd— It is found impossible on the scale of pay ivhich can be given 
to obtain for those establishments men who are thoroughly trustworthy, 

jyff — The means of communication are toa defective, thus prohibiting^ 
the transport of liquor from central distilleries_to remote and rural popula- 
tions Besides, the less harmless beverages cannot stand the effects of 
climate and handling on being carried from one place to another. Any 
attempt, therefore, to enforce a central distilling supply w'ould be to force 
the people to use stronger alcoholic drinks instead of the locally prepared, 
beers or mild liquors which take the place of beer among the people. 

4th— The difficulty of preventing illicit distillation is very great. 1 he 
Government on this point remarks (taking Assam as an example!: In 

nearly the whole of Assam we must be content with enforcing direc 
strictions on the sale of spirits, sale to the public being a transaction which 
cannot be altogether concealed, while distillation may be^rried on 
without fear of detection.” The difficulty of preventing Native St 
sending liquor into British territory is also very great, and ilh i 
tions in this direction are of no mean importance 

Even in provinces such as Bengal w here the Central Distil 1 g y 
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has for some time been in full operation, smuggling prevails to a large REVE . 
extent. This is especially the ca.se in districts where the mahua tree 
abounds, in thinly-peopled tracts or in centres inhabited the lower 
classes. In cities it occurs but to a small extent, the excise administration 
being there able to control the traffic. 

The extent to which the Central Distillery. system has been enforced in 
the various provinces of India may be learned from the following para- 
graphs;— 

“It was between i860 and 1864 that the Central Distiller)' system was 
generally introduced into Bengal and the Upper Provinces of India. 

“In the Province of Bengal it was found necessary to abandon the 
Central Distillery system in a few places very shortly after it was introduced. 

It was also found that the high uniform rate of duty could not be enforced 
in all places where the Central Distillery system was maintained. The 
choice, therefore, lay between a low uniform rate of duty and a scale vary- 
ing from place to place. The latter alternative was adopted. The sub- 
sequent substitution on an extensive scale of the Outstill for the Central 
Distillery system after 1877 was not made without cause. The objections 
to the Central Distillery system were obvious, and it was hoped that certain 
advantages, such as the suppression of fraud, of illicit manufacture and 
smuggling, and a consequent increase of revenue would be obtained. 

These advantages were actually secured, but the change was accompanied 
by the removal of the restriction on the capacity of outstills, and an 
increase of drinking followed which has rendered it expedient to return to 
the Central Distillery system where practicable, and to impose various 
restrictions on the outstill system where it must be retained. 

“ In the North-Western Provinces certain tracts had to be removed 
from the operation of the Central Distillery system, and though the uni- 
form rate has been retained, this has only been rendered possible by fixing 
the rate at a comparatively low figure, and increasing the numbers of 
shops so as to reduce the temptation to illicit practices. 

“In the Panj^ b, the Central Distillery system has been introduced, and 
with two trifling exceptions, maintained throughout the Province, the rate 
of duty is high, and it is practically uniform ; on the other hand, illicit dis- 
tillation and smuggling are more common than in any other Province, 
and the number of shops for the sale of liquor has been increased, though 
there is still only one shop for the sale of liquors of ail kinds to nearly 
10,000 of the population. 

“ In 1878 the Central Distillery system was generally introduced in 
Bombay, but it was found necessary that it should be accompanied with 
the grant of monopolies and with a * minimum guarantee,' the amount 
of the guarantee being fixed by competition. The systeni of a ' minimum 
guarantee’ fixed by competition is now being altered, as it was found to 
be open to objection in some respects. 

“In 1869 Central Distillery system began to be introduced in Madras. 

It was accompanied ivith various conditions and special provisions, and 
has since been extended to nearly all the districts of the Presidency, having 
now devolved into a system which is almost the Central Distillery system 
in its simplest form and ivith a high rate of duty. The success of the sys- 
tem adopted in Madras is, however, accompanied by a large number of 
shops” (Jifemoraiidum o)t Excise Administration). 

Concluding its Resolution on the information collected from all parts 
of India (from which the Memorandum an Excise Administration was 
compiled), the Government of India expresses the policy it has pursued 
and intends to continue in these words : — 

“The practical measures which we propose to adopt in future in 
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furtherance of our declared policy comprise— (i) the abolition of the Farm- 
ing or Outstill systems in places where it is found practicable to do so; (2) 
the gradual introduction of the Central Distillery system in its least com- 
plex form ; (3) the imposition of as high a rate of duty on country liquor as 
it will bear, subject to the limitation that such duty shall not exceed the 
tax levied on imported liquor ; and (4) the restriction of the number of 
shops. Where the Outstill system is_ retained, we shall, as far as possible, 
enforce the limitation of the capacity of the still, and in some instances 
a minimum selling price. 

“ We do not anticipate that the carrying out of this policy in a rational 
manner and with reasonable regard to the circumstances of the country 
will lead to any loss of revenue. On the contrary, we believe it will be 
as successful from the financial as from every other point of view.” 

The gross receipts for spirits, wines, malt liquors, opium, and drugs, 
&c., returned under the Excise Department and for the corresponding 
imported articles under Customs may be seen from the following table 
which gives the figures for the past five years : — 

I Customs nurv. 


1884-85 

1885.35 

1886-S7 

18S7-88 

1S8S-89 


Malt Liquor. 

Spirits. 1 

1 

Wines and 
Liqueurs. 

Opium. 

Total, 

Tt 

1 

R 

R 

R 

R 

0,609 

3,44,993 

49,658 

2S6 

4,01,546 

8,128 

3,63,075 

46,961 

279 

4,18,443 

10,712 

4,29,708 

47,776 

428 

4,88,624 

13,178 

4,62,935 

51,078 

254 

5,28,045 

15,205 

4,82,854 

50,224 I 

305 

, t, 14,019 


Excise. 

Total re\cnue 
derived from 
customs duty 
and excise. 

Spirits, 

Drugs. 

Miscellane- 

ooS. 

Opium. 

Total. 

R 

25,48,289 

26,99,200 

28,37,880 

29,72,077 

R 

3,88,511 

3,92.444 

4.18,037 

4,34.725 

R 

35,732 

44,829 

40,345 

34,156 

R 

8,44,654 

8,44,177 

8,63,073 

8,77,377 

R 

38,17,186 

39,80,660 

41.59.335 

43.18.335 

R 

42,18,732 

43.99,103 

46.47,959 

48,46,380 


Details not av.nilable. 
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NARDOSTACHYS, DC.; Gen. PI., JI., 153 . 

Nardostachys Jatamansi, DC.; FI. Br. Jnd., III., sn ; 

Spikenard. [ Vai-Erianr/E. 


Syn.— N. GKANDIF1.0RA, DC.; Patrinia Jatamansi, Don; VAi-nRiANA 
Jatamansi, Wall. 

Vcm. — TalnmiUtci, bnlii-chnr, boDchhar, bal-chlr, JllND.; yafan/Jriii, 
Bfng. ; Bchk-hurphns, BfuaU; Hai-aa, jattimfngsi, % 

yalnmnnii, pnr'.pe, pnnmpe, BuinAN; Miisi, GaRhwai- : Ishxn.jaltf 
J.nlil.i.pn!, KASHMIR '.Jhala-mensi, Dfc. ; Balarhnrra, tvp' pj, I'Pl’r. ; 



Sutibulttllsh, PpRs. As is til* c.Tsr nttli Valrri.m, c.-st's f 

<pip 11 of tlie root of this plant, hcnct illis, soirptiwfs, ca!i«l ISubt lo.ait in 
tlip Deccan. 
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References. — Roxb., As. Res.,-,IV., 433; Voigt, Hort. Sub. Cal., 435; 
Stewart, Fb. PL, 118 ; Pkarm. Ind., 120 j Atnslie, Mat. Jnd., II., 367; 
O'Shaughncssy, Beng. Dispens., 4O3; Moodeen Sheriff, Supp. Pharm. 
Ind., 2S3; U. C. Daft, Mat. Med. Hind., tSo ; Dymock, Mat. Med. 
TT. Ind., 417-419 ; Flemitig, Med. PL and Drugs, As. Res., Vol. XI, 
iS3; Fliick. & Hanb., Fharmacog., 3i2; U. S. Dispens., iSth Ed., 
1706; S. Arjun, Bomb. Drugs, 72; Murray, PL and Drugs, Sind, iSo; 
Bidie, Cat. Raw Pr., Paris Exh.,32 ; Waring, Bazar MeA.,78 ; Year- 
Book Pharm., iS79,p. 214 ; Irvine, Mat. Med. Patna, 11 ; Med. Top. Ajm., 
128; Linschoien, Voyage to E. Indies, II „ 126 {Edition i88s) ; Atkinson, 
Him. DisL, 743 ; Birdwood, Bomb. Pr., 46; Royle, III. Him. Bot., 242- 
244,t. S4; McCann, Dyes and Tans, Beng., 143; Piesse, Art Perfumery, 
2 o3 -4, 3os; Balfour, Cyclop., II., 1062; Smith, Die., 387 ; Treasury of 
Bot., 777; Kew Off. Guide to the M us. of Ec, Bot.,83 ; Ind, For. X. {1) ; 
Home Dept. Cor., regarding Pharm. Ind., 222-239; Sir W. Jones, Asiat. 
Res., II., 405 ; & IV., ton; LeMaout & Decaisne, Descrip. & Aualyt. 
Bd. {Eng. Ed.), 4gi • Madden, Ann. & Mag. Nat. Hist., Ser. 2., Vol. 
XVIII., 449. 

Habitat. — A perennial herb of the Alpine Himalaya, which extends 
eastwards from Garhwal, and ascends to 17,000 feet in Sikkim. 

History. — For the identification of the well-known fragrant root of 
this plant with the true spikenard of the ancients we_ are indebted to 
Sir William Jones, whose classical treatise, published in Vol. II. of the 
Asiatic Society’s Researches, deals exhaustively with all previous inves- 
tigations regarding its supposed origin. The uncertainty which had so long 
obscured its botanical origin may to a great extent be accounted for by the 
inaccessible habitats of the plant ; and, indeed, it may be observed that both 
Sir W. Jones and Dr. Roxburgh tsee As. Res., IV., 433) failed to 
obtain specimens of the tnic Nardostachys. In both instances the plates 
accompanying their papers represent Valeriana Wallichii, a totally differ- 
ent plant, though of the same Natural Order, and found at much lower 
elevations on the Himalaya. In spite of this error as to the exact botani- 
cal determination of J-atamaiisi, the arguments brought forward by Sir 
W. Jones removed alldoubts as to the identification of thedru^ called Jata- 
mansi with the Sumbulu’l Hind, of the Arabs and the Indian spikenard 
of Dioscorides. This conclusion was in reality based upon the examination 
of the bazar drug which was easily obtainable, together with the results of 
philological enquiries made of the best informed Muhammadan physicians. 
By Linnsus and other writers it was supposed that the true nard was a 
grrass. many scented kinds of which, chief!}' of the Genus Andropogon, occur 
in India. Sir W. Jones, who at one time, during the course of his investiga- 
tions, was tempted to trace a gramineous origin for ^nfnjjinnsi, failed to dis- 
cover a grass having any resemblance to Jatamansi. “ I am not, indeed,” 
heremarks, “ of opinion that the nardunt oi the Romans was merely the 
essential oil of the plant, from which it was denominated, but am strongly 
inclined to believe that it was a generic word, meaning what we now call 
dtar and either the dtar of roses from Kashmir and Persia, that of Cetaca or 
Pandanus from the western coast of India, or that oiAgaru — aloe-wood — 
from Assam or Cochin China, or the mixed perfume, called 061V, of which 
the principal ingredients were yellow sandal, violets, orange-flowers, wood 
of aloes, rose-water, musk, and true spikenard : all those essences were 
costly ; and, most of _ them being sold by the Indians to the Persians and 
Arabs, from whom, in the time of Octavius, they were received by the 
Syrians and Romans, they must have been extremely dear at Jerusalem and 
at Rome.” Fuither he says ; — “The nard of Arabia was, probably, the 
Andropogon Schcenanthus, which is a native of that country ; but, even 
' u suppose that the spikenard of India was a reed or a grass, we 
^all never be able to distinguish it among the many Indian species ,of 
Cyperus, Andropogon, Schoenus, Carex, and other genera of those 
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natural orders, which here form, a wilderness of sweets and some of 
which have not only fragrant roots, but even spikes in the ancient and 
modern senses of that word.” “My own enquiries having ^nvinced 
me that the Indian spikenard of Dioscorides is the Sttmbtilu I Htnd, and 
that the SumbuWl Hind, is the Jatamansi of Amarsingh, I am persuaded 
that the true nard is a species of Valerian, produced in the most remo e 
and hilly parts of India, such as Nepdl, Morang, and Bhutan, n^r w ic 
Ptolemy fixes its native soil : the commercial agents of the Devarija 
call it also Pampi, and, by their account, the dried specimens which look 
like the tails of ermines, rise from the ground, resembling ears 
wheat both in form and colour,— a fact which perfectly 
names Stachys, Spica, Sumbul, and which Greeks, Romans, 

Arabs, and Persians have given to the drug> though it is not proper y a 
spike, and not merely a root, but the whole plant, / 
gather for sale, before the radical leaves have unfolded themselves from 

the base of the stem.” , . . e:- w 

It is most probable that the wrong plant was p'*! 'l' 

Jones, in place of the true jatama 7 tsi, which appears o-iven 

highly valued by the Bhutdn authorities that strict orders had been gn 
forbidding the exportation of living plants from that oount y. ■ 
and Dr. Royle independently detected the imposture, u^der 

was sent home and described by Don in his hv'^DeCan- 

the name of Patrinia Jatamansi. It was afterwards “y 

done to the Genus Nardostachys. Dr. Royle, in ];'fJ^J/"Sfconclu. 
Himdlayan Botany, 242, thus writes, in confirmation of th 

sions arrived at by Sir W. Jones:— of if ha<? be“n 

“Notwithstanding the proofs adduced _bv Sir • ! Hin- 

said that the grounds are insufficient on.which the Having 

dds has been considered to be the spikenard of the ancients. Having 
followed the course pointed , out by that 

ing exactly the same steps, it is not uninteresting to state that 1 arrnea 

atySefy the same results. Dioscorides describes three kinds o^ nnrrf, 

of fhe first and principal of which there are two varieties 

Indian ; the latter is also called Gangiies, f ^ Idndfs called 

which, flowing by a mountain, it . s produce^ coning Seh "a, we 

‘Celtic,’ and the third ‘mountain nard. Un j 

are referred Ixom Harden to '"^Kifh^he ‘ 

Latin translation from „e mentioned; and Senhd 

‘ mountain,’ the ‘ Indian ’ and ‘ Syrian kinds are menuon 

misprinted is given asthesynony Persian dictionaries, transla- 

as stated by Sir W d ones, that 

ted, ‘the Hyacnth-the fP-lj^^^td ^o which ^ 

compared, an ear of corn, &c. was al J On consulting the Pcr- 

as synonymous with the /Vrtr^s of , especially the Mukheun- 

sian works on Materia Medica in use in . to Sumbul, in the 

ool-Udivieh, we are referred from in the ^ 

body of the work, *dnder this name, how , a\so Sumbul- 

described— 1st, Sttmhttl-htndi ; 2 r\d,Sumhul-ro 7 , which wo 

nklett, and Narde/i ukleti. But the first a^n Persian 

have at present any concern. , _ard^ Greek, v 

authors, are Arabic, sumbtil-ool-tecb or fragra^ TUp ’ last is the Sans* 
Latin, jiardoom ; Hindee, balchur and ‘ equivalent 

crit name and that which was given to Sir W. J ’ ‘conskrit names 

of S7tmb7tl-hindt, and which, he .'Resemblance to locks of 

applied to the same article, has reference to its r s 

hair.” 
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Spikenard. 


( 5 ^. F. Dufbie.) 


NARDOSTACHYS 

Jatamansi. 


Madden, referring to a second species of Nardostachys (described by 
DeCandolle under the name of N. grandiflora a^d reduced in the FL Br. 
tnd., to N. Jatamansi), remarks that it flourishes at similar elevations in Ku- 
inaon (13,000 to 14,000 feet), but is a larger plant, and with a more agreeable 
smell. “The perfume and properties of the genus are,” says Madden, 
“very nearly those of Valeriana celticaand V. phu ; and it is curious enough 
that the radical leaves ofthe last two species (the roots of which are substi- 
' tuted in Western Asia for the spikenard) are simple and bear a consider- 
able resemblance to those of Nardostachys. 

Garcia d’Orta gave two localities in Central India, ot's., Chitor and 
Mandu, for the true spikenard. The same statement was made by 
Linschoten in the account of his Voyage to the East Indies, though his 
description was evidently intended to be that of the Himalayan plant. This 
error, which, strange to say, DeCandolle was also led into, may be 
Accounted [at by the [act at the abundant growth, at those very localities in 
Central India,_of a sweet-scented Andropogon (A. Schoenanthus), a grass 
which at one time was supposed might be the source of Indian spikenard. 

From a general view of the early history of ^ataviansi, there is much 
reason to believe that the ointment of spikenard, alluded to by St. John, 
also the alabaster box of ointment mentioned by St. Mark continued as 
the principal ingredient the essence yielded by this plant. Spikenard is 
also mentioned more than once in the “Song of Solomon.” As the oint- 
ment was usually described as havingbeen “poured ” when used, its con- 
sistency must have been rather of the nature of an oil, in which condition 
Vatainausi mixed with a variety of other perfumes is in common use as a 
hair-wash among Indian women of the present day. 

Dye.— McCann states that the root-stock, of this plant is used in 
Lohdrdaga (Bengal), as an auxiliary in dj'eing along with Kamaldsttndi 
(Mallotus phitippinensis). ' 

Oil.— -Fif^-six pounds of yataninnsi distilled by Kemp yielded 3 fluid 
ounces of a brown-coloured essential oil, with a molecular rotation of lo'S 
in 100 mm., and a sp. gr. (at 82° F.) of 0*9748 (BymaeUr). 

Medicine. — The roots of this plant are aromatic and bitter in taste. 
They are supposed to possess tonic, stimulant, and antispasmodic proper- 
ties, and are often employed in the treatment of epilepsy, hysteria, and con- 
vulsive affections. They are also considered deobstruent, diuretic,) and em- 
menagogue, and are recomniended in various diseases of the digestive and 
respiratory organs. O’Shaughnessy found Jntamdnsi a good substitute 
for Valerian. It is said to be useful in jautidice, affections of the throat, 
and as an antidote for poisons. It is popularly believed to have the power 
of promoting the growth and blackness of hair. It has been noticed by 
Ainslie that in Lower India the people prepare a fragrant and cooling 
hniment from this drug, which is applied to the bead; JaUmdn^ is also 
used internally as a blood-punfier. According to U. C. Dutt it is much 
employed as an aromatic adjunct in the preparation of medicinal oils • 

haveTeTn utedlntlnally':' prescriptions, it does not appear to 

nr palpitation of heart” (SurMon- 

Major D. R. Thomson, M.D,, C.I.E., Madras). “ Antispasmodic, aromatic 
doses 10 to 20 grams, used in hysterical affection, palpitation of the S’ 
chorea, flatulence ” tist , I-, - .. V' 


chorea, flatulence ” Class Hospital Assistant Choonna Lall, inZarm 
of City Branch Dispensary, fubbnlpore). cnargi 

Trada~Atk/nson (Gas, Him. Dist., mentions that its t-nntc 
gethcTwrth those of certain species of Valerian, are sent down to 
to the extent of about 20 maunds a year. " " P'®'"® 
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NASTURTIUM 

, officinale. 


Water Cress. 


TRADE. 


The bazaar price of Jaiamansi is now about eight annas per pound. 
There is very little demand for it in these days, and practically no export 
out of India. In ancient times when it formed the chief ingredient of 
the most precious ointments, it is said that a pound of genuine Indian 
spikenard would realise one hundred denarii. 
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NAREGAMIA, W. &fA./ Gen. Pl.J., 331. 

Naregamia alata, W. A., Prod., /., ny ; FI. Br. Ind., I.,342,> 
Goanese Ipecacuanha. [ Wight, Ic., t. go ; Meliace;e. 

Syn. — T urraia alata, Wight, ex W. & A., l.c. 

Vern. — Pittvcl, pittpdpra, pittmdri, iinpdni, Mar. ; Nela-naringu, nalct 
kanu-gida,V.f.n.-, Nela-naregam, Mala\. ; Trifolio, Goa. 

References. — Gamble, Man.Timb., 69; Oals.& Gibs., Bomb. FI., 36; 
Rheede, Hort. Mai., X., t. 22; Dymock, Mat. Med. W. Ind., 174; 

> Tharmacog.Ind., 333 ; Hooper, in Pharm. fonrn., XVIII., 317 /Drury, 

U. PL, 307. 

Habitat. — A small, glabrous, undershrub, with trifoliolate leaves, found 
In Western and Southern India. 

History. — Garcia d’Orta, for many years, during the sixteenth century, 
physician to the Viceroy’s Court at Goa, was, according to Dymock, ac- 
quainted with the drug, which he called Avacari (meaning emetic), but 
he had not seen the plant. He mentions a successful cure of a case of 
dysentery treated with a decoction of the bark in rice water, Dymock sup- 
poses the Goanese name Trifolio to be a translation of the Marathi name 
Tinpdni. 

Medicine. — The drug consists of the creeping roots and the slender 
STEMS attached to them. It is mentioned by Rheede as a remedy in 
South India for rheumatism and'itch. Dymock states that in the Konkan 
the Hindus use the stems and leaves in decoction with bitters and aro- 
matics as a remedy for biliousness. According to the Pharmacographia 
Indica it has recently been tried in Madras in acute dysentery and also as 
an emetic and expectorant with results similar to those obtained from 
Ipecacuanha, given in equal doses. The root has a'pirngent aromatic odour. 

Chemical Composition. — The ether extract was found by Hooper to 
contain an alkaloid, an oxidisable fixed oil, and a wax. 

Narthex Asafoetida, Fate., see Ferula Narthex, Hoiss., Vol. III., 339; 

[ Umbelliferaj.. 

NASTURTIUM, Br. / Gen. PI., L, 68. 

Nasturtium officinale, Br.; FI. Br. Bid., 133 ; Crucifer;e. 

’ Water Cress. 

Vern. — Piriya-hdUm, N.-W. Him.; Lui-pntiah (according to O’Shaugh- 
nessy), Dec. 

References. — Voigt, Hort. Sub. CaL,67; Stesari, Pb. PI., 14: Ailchi- 
son. Cat. Pb. and Sind PL, 4 ; DC., Origin Cult. PL, 438 ; O Shaugh- 
^tess$'i Beng, Dispens*^ iS6; Pharviacog* Ind,^ I30j U» S* ptspens*^ 
iSth Ed., 1706 t Murray, Pl.and Drugs, Sind, 49 ; Atkinson, Him. Dtsf., 
708 ; Poods cf N.-W. Prov., Pt., 34 ; Royle, III. Him. Hot., 70 / Balfour, 
Cyclop., II., 1064; Smith, Die., 142; Treasury of Bot., 778 ; Jotirn. 

„,.- 6sri.-Hort.Soc.,lS7i-74,IV->>3!Xf\’'.,S. . * . 

Habitat. — An aquatic herb, with creeping or floating stems, culfivateci 
in manv p.arts of India. On the Himdla}'a it occurs in a scmi-wild state 
near hill stations. 

Medicine. — The plant is widely known for its antiscorbutic and stimu- 
lant properties, and is also largely eaten to increase appetite, 

N. 29 
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The Sacred Lotus. 


(y. F. Dzithie.) 


NELUMBIUM 

speciosum. 


Food. — To a small extent the plant is eaten by the natives, but it is more 
frequently collected and sold at the market places frequented byEuropeans. 

NAUCLEA, Linn. ,• Gen. PL, II., 31, 

[266; Robiack^. 

Nauclea Cadamba, Poxh., see Anthocephalus Cadamba, ilfjj.,Vol. I., 
N. COtdirolia., Poxd., see Adina cordifolia, Hook./,, fsf Benth., Vol. I., 
N. ovalifolia, Roxl.; PI. Br. hid., III., 27. [ 144* 

Vera. — Shal, Svlhet. 

References FI. Inii., Ed. C.B.C., 173 -, Voigt, Hort. Sub. Cal., 
37S> Pharm, hid.,, i Jottrn* AgrirHort. Soc, J7id., JX, (/^ 57 ), 
App,y ccxxiv^ and ccxlvi. 

Habitat.— A tree, said to be found in the forests of Sylhet. In the 
Flora of British India it i's placed amongst the doubtful species, with the 
remark — "possibly Adina sessilifolia. Don refers it to Uncaria elliptica, 
Avhich is not a Khasian plant.” 

Medicine.— In a communication to the Agri.-Horticultural Society of 
India, Lieutenant Stewart mentions that " the bark of this tree is used 
extensively among the tribes of the Cachar frontier as a cure for fever 
andbqwel complaints,and that itpossessesa bitterness equal almost to the 
Peruvian bark.” 
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Plant. 
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Bark, 
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N. parvi flora, Pers., and N. parvifolia, Willd., see Stephegyne nar- 
vifolia, AorfA., Vol, VI. p P 


N, rotundifolia, Roxi., see Stephegyne diversifolia, Hook. /., Vol. VI. 

Nectandra Rodiaei, Schomb. (Laurinee), is the greenheart, or Blbiri 
tree of British Guiana. The bark of this tree, which is officinal, contains 
an alkaloid used as an antiperiodic in ague. The timber is much valued 
for ship-building, 

Neeradimootoo Oil. 

— JuitgU iodnwi-id-tW.HiND.; Mootoo.yennai, Tam. 

This OIL was sent to the Madras Exhibition under several names. It 
IS generally prescribed by native practitioners as a valuable medicine. 
The exact source of this oil has not as jet been determined. I 


NELUMBIUM, Jim./ Gen. PL, 1 ., 


r 

Nelumbium speciosum, WiUd. Pi. Br. hid., I., 116,- Nymphea.' 

The Sacred Lotus — Pythagorean or Egyptian Bean. 

Syn.— Nelumbo, Linn.; N, asiaticum, Rich^ : NELUMnn 
lb.DiCA, Pair.; Cyamus Nclumbo, Sviith. 

VeTn.—KanT.al, kanvat, UlKD.i Padma, padalnn, Bbkg.; Padam, 
Uriia ; Besertda (B,,por),pabbin (Muzafarnaggar), N.-W. P.-,Patnposh 
ftanwnl hakrt, and bhe or phc (xooV), gatte {seeiC), Pb.; (plant) 

(rooU, paduro (see^), (<^ug), Sind.; Kungwelka-gudda 

Dec. , Kamala, kangdi. Bomb.; Tavangadde, tavnribija, Kan ' 
Dudha.malida.kand, Khand. ; Fnnrf-ia,irffl, Poona ; Shivappu-iamar'a’. 

AT?r.v”'^D' T el.; Tamara (Rheedo) 
Malav.; StNo.; Padma nalina 

da, mabotpala, camala, cuseshaya, sabafropaira, sarasa, pdnc^lha’ 
tamarasa, sarasiruba, rajina, ttsaprasuna, Oushcara ° ’ 

satapaUa iad the preceding from Sir W. d onL' lor\f), pad^ciXl 


MED?(^NE. 
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NELUMBIUM 

spedosum. 


The Sacred Lotus. 


FIBRE. 

Stalks. 

40 


MEDICINE 

Filaments. 

41 

Seeds. 

42 

Leaves. 

43 

Juice. 

44 

I Root. 

I 45 


References.— F/. Ind., Ed. C.B.C., 450; Voigt, Hort. Sub. Cal., 
9 ! Thwaites, En. Ceylon PL, 14} Grah., Cat. Bomb. PL, S ; Dah & 
Gibs., Bomb. FL, ^ ; Stevoaft, Pb. PL, 9 ; Aiichison, Cat. Pb. and Sindh 
PL, 3; W. & A,, Prod., I., 16 ; Elliot, FL Andhr., 14T, 160, 173, 179; 
Taylor, Topogr. of Dacca, 47 ; Ainslie, Mat. Ind., U., 410 ; Moodeen 
Sheriff, Supp. Pharm. Ind., 17, 18 ; U. C. Dutt, Mat. Med. Hind., no; 
Dymock, Mat. Med. W. Ind., 2nd. Ed , 37 ; Pharmacog. Ind., 7u; S. 
Arjun, Bomb. Drugs, 8 ; Murray, PI. and Drugs, Sind, 71 ; Bidie, Cat. 
Raw Pr., Paris Exh., 122 ; Year-Book, Pharm., 1879, ^90; Baden 
Powell,\Pb. Pr., 829: Atkinson, Foods, N.-W.P., 23 ; Diury, V. PL, 
309 ; Lisboa, U. PL Bomb., 148 ; Birdwood, Bomb, Pr., p, t36 ; Royle, III, 
Him. Bot.,6s ; Balfour, Cyclop., II., 1080 ; Smith, Die., 359; Treasury 
of Bot., 781 ; Kew Off. Guide to the Mus. Ec. Bot., 10, • Hew Of. 
Guide to Bot. Gardens and Arboretum, 25 ; four. As. Soc., 1867, 79,82; 
LeMaout and Decaisne, Descript, and Analyt, Bot. (Eng. Ed.), 212; 
Baron v. Mueller, Select. Extratrop. PL, 235. 

Habitat. — A large aquatic herb with peltate leaves, and handsome 
rosy, red or white flowers, found all over India, and extending as far 
north as Kashmir. The flowers appear during the hot season, and the 
seeds ripen towards the end of the rains. 

Fibre. — The long stalks of the Lotus yield a sort of yellowish white 
fibre, which is used principally for the wicks of sacred lamps in Hindu 
temples; and the Hindu doctors are of opinion that the cloth prepared 
from this fibre acts medicinally as a febrifuge (Baden Powell), 

Medicine. — The filaments, known under the name ol kinjalka, are 
astringent and cooling, and prescribed in the burning of the body, bleeding 
from piles, and menorrhagia. The seeds are considered medicinal, and 
used to check vomiting. They are also given to children as diuretic and 
refrigerant. The large leaves form cool bed-sheets, useful in fever accom- 
panied by much heat and burning of the skin. It is safd that the anility 
viscid JUICE of the leaf and flower-stalks is a remedy in diarrhoea, and 
that the petals are slightly astringent. 

A sherbet of this plant is used as refrigerant in small-pox, and is said 
to stop eruption ; it is given also in all eruptive fevers. The root is em- 
ployed as a paste in ringworm and other cutaneous affections (Dr. Emei- 
son). 

Special Opinions. — §“ The dry petals of Nelumbium speciosum are 
from 2^ to 3I inches long, elliptical, pink, crimson, reddish-brown or pale- 
white, and possess no distinct smell or taste. The seeds or nuts are hard 
and dark-brown, round, oval or oblong, about the size of the seeds of a 
soap-nut tree, with a white, albuminous and slightly sweetish kernel. The 
root occurs in the bazar in small and circular pieces, varying in diameter 
from 3 or 4 lines to i inch with several holes arranged in circular form 
with a solitary and generally smaller one in the centre ; odourless and 
slightlj' mucilaginous in taste. The holes are the result of the cut ends 
of the spiral tubes. The phj’siological actions, therapeutic uses, prepara- 
tions and doses of the petal, seeds, and root of this plant are precisely the 
same as those of the corresponding parts of Nymphsea Lotus (Hono- 
rary Surgeon Moodeen Sheriff, Khan Bahadur, G.'M.M.C., Tripltcane, 
Madras). “ The flowers and seeds are eaten by natives” (Brigade Bur- 
geon G. A. Watson, Allahabad). “Is also used as a nervine tonic ” (Ctvtl 
Surgeon Anderson, M.B., Bijnor, N -W. P.). “Refrigerant in fever, j 
drachm with sugar and watei ” (Assistant Surgeon Nehal Sing, Saharun- 
pur). “Found useful as an infusion in cases of fever acting a dia- 
phoretic, and also said to act as powerful diuretic” (Ctvtl Surgeon 
F- F, Perry, Julunder City, Panjdb). “ The root, flow er, stalks, and iMVcs 
are used as a refrigerant in fevers, including solar fever” (First Class 

N. 45 



Products of India, 


34f 


The Sacred Lotus- 


(y. F. Duthie.) 


NEPETA 

ciliaris. 


Hospital Assistant Lai Mahomed, Main Dispensary, HoShangahad, Central 
Provinces). “ Bees fed upon the padma flowers give what is called Pad- 
7na-madhu much used in eye diseases in Bengal” {Sxirgeon R. L. Dutt, 
M.D., Pubna). “ The tuber boiled in gingelly oil is rubbed on the head to , 
cool the head and eyes. The expressed juice is also sohietimes employed j 
instead of sliced pieces of the tuber ” {Native Sxirgeon T. R. Moodelliar, 
Chinsleput, Madras Presidency). “The pistils are used with black pep- 
per externally and internally as an antidote in snake poisoning” (Citiff 
Surgeon j. H, Thornton, B.A., M.B., Monghyr), 

Food,— The tender farinaceous roots or rhizomes are eaten by the 
natives. In Kashmir, and parts of the Panjdb, Dr. Stewart says, the 
roots are dug out in October when the leaves dry up, are then sliced, and 
used cooked or pickled. The stalks are eaten as a vegetable. The oblong 
nut-like seeds twice the size of peas, and, when ripe, so hard as to require a 
hammer to break them, are eaten by the natives either ra%v, roasted, or 
boiled. In parts of the Bombay Presidency and elsewhere in India, the 
roots are much sought after as food in times of famine. Dr, Stocks, 
in his list ol wild edible plants of Smd, states -that the tlowers and leaf- 
stalks are eaten, and that the roots are much esteemed by the natives, and 
are sold in every haz&r in Sind. In China the roots are served up in sum- 
mer with ice, and are also kept in salt and vinegar for the winter {Loudon), 
Sacred and Domestic Uses.— U. O. Dutt, in his Hindu Mot. Med., 
referring to this and the allied species of Nymphsea, says: — “These 
beautiful plants have attracted the attention of the ancient Hindus from a 
very remote period, and have obtained a place in their religious ceremonies 
and mythological fables; hence they are described in great detail by 
Sanskrit writers. The flowers of N.speciosura are sacred to Lakshmi, 
the goddess of wealth and prosperitj'.” Herodotus describes the plant 
with tolerable accuracy, comparing the receptacle of the flower to a wasp’s 
nest, Strabo and Theophrastus likewise mention the plant as a native of 
Eg)'pb Sculptured representations of it abound among the ruins of Egj'p- 
tian temples, and many other circumstances prove the veneration paid to 
this plant by the votaries of Isis. In a manuscript of Dloscorides sup- 
posed to be of the twelfth century, formerly in the Rinuccini library at Flo- 
rence, there is a figure of the Nelumhium under the name ktiamos, while 
under the name lotus, a tolerably good representation of Celtis australis 
is given ( Treasury of Botany). The wicks made from the spiral fibres of 
the \eaf-sta\hs are burned by ibe Hindus before their idols, and the leaves 
are used as plates on which offerings are placed ( 9 ?nith, Econ. Did.). 
The rjuTS are strung as beads. Dr. Royle alludes to the Egyptian mode 
of sowing this plant, by enclosing it in a ball of clay before throwing it into 
the water, as being still practised in India. 
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NEPENTHES, Liutt. ; Gen. PL, III., 166. 

Nepenthes — A genus constituting the Natural Order N fpenthaceae, 
and containing about ihirty species, nine of which occur in British India. 
They are climbing or prostrate evergreen undershrubs, and are chiefly re- 
markable on account of the curious pitcher-like apendages which terminate 
the leaves The inner surface of these pitchers is covered belowthe middle 
with glands which secrete water. The Jong tough stems (of N. distil- 
latoria called Bandiirasnel in Ceylon) are used for lying fences, and for 
other purposes, by the Sinhalese. 

NHPETA, Linn.; Gen, PL, If., ugg. 


54 


DOMESTIC 

Stem. 
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Nepeta ciliaris, Senth.; FI. Br. Ind., IV.. 66; LaBiATiE. 

Vem. — Z Ufa y, ibis, Pb.; yHfo, SiKD. 
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NEPHELIUM 

Lit-chi. 


The Litchi. 


MEDICINE. 

Plant. 

57 


Med. W. hid., 2nd 

Ed., 612; Atkinson, Him. Dist.,3rs. 

Habitat. Western Himdla}’a, between 6,ooo and 8,ooo feet. 

Medicine.— -Stewart sa3's that the plant Is given in sherbet for fever 
and cough ; the correct identification of the species alluded to by him is, 
however, open to question. ^ 
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Nepeta elliptica, Eoy/e,- FI. Br. Jnd., IV., 6 kS. 

Reference.— Stewart, Pb. PI., 170. 

Habitat.— Temperate Western Himalaya from Kashmir to Kumdon. 

Medicine. — The seeds are said to be medicinal. 

Special Opinion. — § “One drachm of seeds infused in cold water in 
dysentery” Assistant Surgeon Nehal Sing, Saharunpur). 

N. floccosa, Benih.; FI. Br. Ind., IV., 662. 

Vern. — Chongmongo, Ladak. 

Reference.— 5/eroarI, Pb. PL, 170. 

Habitat.— A woolly herb which occurs in Western Tibet, between 7,000 
to 11,000 feet, and, according to Stewart, at from 10,000 to 16,500 feet in 
Ladak. 

Fodder. — Said to be browsed by goats and sheep {Stewart). 

N. gloraerulosa, Boiss., FI. Or., IV., 6p,i. 

Verr\.—Chingan butai, Pushtu. 

Habitat. — Baluchistdn hills up to 8,000 feet. 

Medicine. — Mr. J. H. Lace mentions that it is used for indigestion. 

N. malabarica, Linn. ; see Anisomeles malabarica, R. Br.; Vol. I., 254. 
N. ruderalis, Ham. ; FI. Br. Ind., IV., 661. 

Syn — Glechoma erecta. Buck. 

Vern.— EiVIi lotan, hadranj hoya, bebrang khatai, Pb.; Ntasbo, Nepal. 

References. — Roxb., FI. Ind., Ed. C.B.C., 460 ; Voigt, Hort. Sub. Cal., 
458. 

Habitat. — An annual which occurs in the hilly parts of Northern and 
Central India, apd ascends to 8,000 feet on the Himdlaya. 

Medicine. — Supposed to be a cardiac tonic. According to Dr. Bucha- 
nan it is used by the Nepdlese internally as a remedy for gonorrhoea. The 
decoction is used as a gargle in sore-throat ; and it is largely employed in 
fevers {Dr. Emerson). Stewart sa3’s " It seems to be part at least of the 
officinal billi lotan which has been assigned to various Labiate plants, and 
is probably obtained from several.” 
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‘ NEPHELIUM, Linn,; Gen. PI., I, 40^. 

Nephelium lappa.ceuiii, Ltnn.; FI. Br. Ind., I, 68 p ; Sapindace^e. 

Syn.— S cytalia Rambootan, Roxb.; EnpnoeiA Nepheliom, Z)C. ,• Di- 
MOCARPUS CRINIt A, £oHr. ; Nephelium echinatu-m, Nororh. 
References. — Roxb., FI. Jnd., Ed. C.B.C., 32p ; Voigt, Hort. Sub. Cal., 
08; Gamble, Man. Timb., 97; DC., Origin Cult. PL, 3f5; Balfour 
Cyclop., II., T08s; Smith, Die., 248; Treasury of Bot., 784. 

Habitat.— A tall tree of the Malay Peninsula, where it is known under 
the names of rambontan or ramhosteen. There are several varieties in 
cultivation. 

Food.— Cultivated for its edible pulpy aril. 

N. Lit-chi, Camh. / FI. Br. Ind., I., 687; Wight, Ic., t. 43 - 
The Litchi. 

Syn. — Euphoria punicba, Lanih,; E, Lit-chi, fuss; Scytalia Litchi, 
Ro.xb. ; N. DIMOCARPUS, H.f. & T. 
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The Litchi. (7- F. Dttthie.) 


NEPHELIUM 

Lit-chi. 


Vertl. — Litchi, Hind, (oriijinally Chinese); Kyetmauk, Bubm. ; Lichi, 
Bomb. 

References.— FL Ind., Fd. C.B.C., 32 S; Voigt, Hort. Sub. Cal., 
PS; Kttrs, For, FI. Burtn., 1 ., 293; Gavible, Man. Tunb., pi ; Grah., 
Cat, Bomb. PL, ip; Dah. & Gibs., Bomb. FL, SuJpL, J3;GC. Ongtn 

, Cult. PL, 314 ; Trimen, Hort. ZeyL, 19 ; Atkinson, Scon. Prod., N.-W. P., 
Party., SI; Lisbon, U. PL Bomb., 52, ISO; Birdsoood, Bomb. Pr., 143 ; 
Liotard, Dyes, 33 s Spons^^ Bncychp., 1668; Balfour, Cyclop,, 11 ^ J086 ; 
Smith, Die., 24S ; Treasury of Bot., •]S 4 ; Kcsb OH . Guide to Bot. Gardens 
and Arboretum, 42,10 ; Rep. Agrt. Dept., i(,Sl~S2, 220 ; Jitd. Gardener, 
214 - 21 S; Linschoten, VoyageXto E. Indies (Eng. Ed. i 8 Ss), 131. 

Habitat. — A handsome evergreen tree, introduced from South China, 
and now cultivated largely in India for its delicious fruit. DeCandolle 
says that ” Chinese authors living at Pekin only knew the Litchi late in 
the third century of our era. Its introduction into Bengal took place at 
the end of the eighteenth century,” 

Cultivation. — Theonly successful^modeof propagation known at present 
is_ by layering. The climate of Bengal has produced the best results 
hitherto, in reg.ird to the quality of the fruit. Very fine fruit is, however, 
obtainable in the Lucknow Horticultural Garden and in the Saharanpur 
Government Garden, from a few trees, originally introduced from Calcutta. 
This show s the tree to be sufficiently hardy to merit greater attention towards 
extending its cultivation in tliose parts of India, where the climate is found 
to be suitable. Dr. Bonavia, in an article on the Lichi contributed to the 
Pioneer, remarks ; — ” Here then is a fruit tree, which resists the heaviest 
rains, and stands the hottest winds, and also the frosts of these provinces 
(North-West Provinces). Moreover, it bears annually an abundant crop of 
fine, well-flavoured and aromatic fruit, whicb can readily be sent to distant 
markets without injury. Instead of being planted by the one or two, it 
should be planted by the thousand. From all 1 know of the hardiness and 
fruitfulness of this remarkable tree, I feel confident that if any individual (or 
company), possessing the necessary capital, were to plant an extensive 
orchard of litchi trees, say where canal water would be easily obtained, or 
Where well water is within easy reach, he ivould very probably make a good 
life-long business of it." £As remarked, however, this result has been 
abundantly attained in Bengal, and although statistics of the extent of the 
trade cannot be given, it may be said that in the Lower Provinces the litchi 
tree is alrnost ico-extensively cultiv.ated with the mango. It comes into 
sc.ason a little before that fruit, and in the larger cities such as Calcutta is 
sold in every fmit-dealer’s shop, the streets fora month or six weeks being 
literally bestrewn with the rind and large seeds, rejected by the way-side 
consumers. The fruit to be enjoyed must, how ever, be eaten as soon after 
being plucked as possible. When fresh, the great bunches look like bright 
pinkish Etr.-iw berries, but they rapidly lose their bloom and assume a 
dirty brownish colour. The dried fruit, as sold in Europe, bears no 
possible resemblance to tbc deliciously bitter sweet pulp of the fresh litchi. 
Edi\ 

Medicine. — In Cliina the i,r..\.VES are stated to be officinal as a remedy 
for the bites of animals. 



.and a half in 
ce pulp, 

— ... ...vs ..... .....s ..IV .. III a inin reddish 

^ brownish bnttlc shcl!. which is rough with w.-irty protuberances. The 
Chinese drv the fruit which then becomes blackish, .arn jn this stale it m.av 
often be seen in I^ndon fruit shops. The fresh fruit has a vers- plcas-ant 
acjd flavtur, .ana is much iked both b> Natives and Europ'-ans in 'this 
Cvwntrv, ( V. 
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Longan ; Sweet-scented Oleander. 


Nephelium Long-ana, Camb.; Ft. Br. Lid., I., 688. 

The Longan. 

Syn, — Euphoria Longaka, Lamk. ; Scytalia LoNcAN-i Roxb. 

"Vdrn. — AsIMnl, Beng.j Wuvib, txwnh-ashbhal. Bomb.; Vomb, Mar.; 
Ptivali, Tam,; Puna, Courtaui-UM ; Malahcota, Kan,; Kyetmauk, 
Burm.} Mora, murale, SlUG. 

References.— , FI. Tnd , Ed. C.B.Cl, 329-, Voigt, Hort. Sub. Cal.i 
PS ! Kuif&, For. FI. Burnt., 294-, Boddome, FI. Sylv., t. 136 ,• Gamble, 
Man.Timb.,^-} ; Thraaites, En. Ceylon PI., 38 •, Grab., Bomb. Pl., 2p ; 
Dalss. & Gibs., Bomb. Fl.,3S; DC. Origin Cult. PI., 3 15; ]V. & A., 
Prod., US', Smith, Mat. Med, of China, 155; Lisboa, U. PI. Bomb., 
S3, rso; Balfour, Cyclop., 11., 1086; Treasury of Bot., 784; Kero Off. 
Guide to the Mus. of Ec. Bot., 34; Bomb. Gas., XV., 63. 

Habitat. — A moderate-sized evergreen tree^ found in Mysore, the 
Western Ghats, Eastern Bengal, and Burma; also in Ceylon. It is called 
Longan in China, from which country, according to DeCandoIIe, it was in- 
troduced into the Malay Peninsula some centuries ago. 

Medicine. — In China the fruit is reputed to be nutrient, stomachic, 
and anthelmintic, 

_ Food. — The fruit is smaller than that of the lichi, and contains an 
acid pulpy aril resembling it in flavour. 

Structure of the Wood. — Red, and moderately hard. Kurz says that it 
is good for furniture and takes a fine polish. It is used for building pur- 
poses in Ceylon (iTbsaaites). 


NEPTUNIA, Lour, ; Gen. Pi., yp2. 

Neptunia oleracea, Lour .; FI. Br , Ind., II., 285 ; Legujiinos^;. 

Syn, — Mimosa natans, Roxb.; Desmanthus natans, Willd.ffD. la- 
cusTRis and stolonifer, DC. 

Vern. — Pdni-najak, pdniddjak, BeNG. ; Laj-alit, Patna ; Pdniddjak, 
Bomb.; Sunday-kiray, Tam.; Niru-talvapu, mdra-yung, Tel,> NttH- 
todda-vaddi (Rheede), Malay. 

References.— FI, Ind., Ed. C.B.C., 420 ; Dais. & Gibs., Bomb. El., 
84; Irvine, Mat. Med. Patna, 60 ; Lisboa, V. PI. Bomb., ipp; foxirn., 
Agri.-Hort. Soc. of Ind., IX., 420; Ind. For., III., 236. 

Habitat.— A floating aquatic herb common in tanks throughout the 
greater part of India. 

Medicine. — Used as refrigerant and astringent {Irvine), 

Food. — The plant is eaten as a pot-herb, and the pods, sometimes 
as a vegetable. 

NERIUM, Linn. ; Gen, PL, JI., J13. 

Nerium odorum, Soland,; FI. Br. Ind., III., 653 ; ApocYNAcEa;. 

Sweet-scented Oleander. 


Syn, — N. ODORATUM, Lamk.-, N, latifolium and indicum, jlfiN. 
M&Tn.—-Kaner, kanel, karber, kuruvira. Hind.; Karabi, Beng. ; Rajbaka, 
SantaL; Atari, Mal, (S.P.); Kanyur, Kumaon; Kanira, kaner, gan- 
hira, Pb.; Ganderdi, Pushtu; four (according to Aitchisonjf, 
BalUCH. ; Dec._; Kanhera, ganira, kanir. Bomb.; Kaneri, 

Mar. ; Kanera, Guz. ; Atari, aralvsayr, Tam. ; Ganneru, gheneru, kas- 
turi-patte,T Et„i Kanagale,levagani-galu, Kan.,* Atari, Malay. ; Aar/ 7 - 
vira, asvamdraca, pralihdsa, sataprdsa, hayamdraca, chandata, SANs.; 
Difli, sum-el-himar, Arab. ; Khar-sahrah, Pers. 

References.— Ft. Ind., Ed. C.B.C., 242; Voigt, Hort. Sub. Cat., 
$24; Brandis, For. Ft., 328; Kurs, For. FI. Burnt., II., ^ 

Man. Timb., 264; Grab., Cat. Bomb. PL, 

Aitchison, Cat. Pb. and Sind Pl.,8ps Jf" . 

Hort. Mal, IX., it. 1 & 2; Elliot, FI. Andhr., 57, SS; Pharm. Ind., i3p 
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Sweet-scented Oleander. 


(y. P. Dnthie.) 


NERIUM 

odorum. 


AinsUc, Mat. hid., 11., 23; O'Staiighiiessy, Beng. ^ 

Dymock, Mat. Med. IF. hid., 2nd Ed., soo;U. S. Dispens.,JSf a Ed., 
1707 : S. Arjttn, Bomb. Drugs, Sj ; Murray, ^ ' 

Bidie, Cat. Ram >Pr., Paris, Exit., 33; Year-Book, Pharm., l88i, S4 ; 
Irvine, Mai. Med. Patna, 57 ; Mason, Burma, 417, 7 //’'’ f 
Pb. Pr.. 3 do. 5 « 5 ; Atkinson, Hini.Dist., 743; Drury, V PL, 3w ; Lisbo^ 
V. PI. Bomir^66 1 Birdmood, Bomb. Pr., 54; Po/le, IB. Hm. Bot., 26g , 
Balfour, adop , 11., 10S6; 111., 20 ; Smith, Die., 296; Raj. Gas , 27; 
Home Dept. Carr,, regarding Pharm. hid.,239; Brit., aV}J., 7S9, 

Firmingel, Man. 0/ Gardening, 49b; Ain-i-Akbari (Blockrnann s irons.), 
Ss;Sir li{.yones,Works,V.,99. 

Habitat. — An evergreen shrub, with milky juice, indigenouson the lm\er 
slopes of the Western Himalaya, extending westward from Nepal to 
Sind and Afghanistan ; also in the hilly parts of Central and South India. 
It is cultivated in gardens throughout India, and occurs with red or ''’hue 
flowers, which may be single or double. Probably a variety only of the 
common Oleander, or Bay Laurel (N. Oleander, Lmn ), which extends 
from Europe eastward as far as Persia. The flowers of the latter are not 
scented 

Medicine. — The roots are highly poisonous when taken internally, but 
a paste is reputed to be useful in skin diseases. The fresh juice is de- 
scribed by the Sanskrit physicians as useful when dropped into the eye 
in ophthalmia, producing copious lachrymation. The drug isregarded bj' 
Muhammadan physicians as a very powerful resolvent and attenuant, but 
serviceable only for external application. “ A decoction of the leaves is 
recommended to reduce swellings, and an oil prepared from the root-bark 
in skin diseases of a scaly nature, and in leprosy” {Dymock). _ The use 
of this drug in leprosy is alluded to by nearly every writer, and it has also 
been- spoken of as useful in itch. Several cases are on record of fatal 
results from the internal administration of the drug, the fatal symptoms 
being manifested by a depression of the nervous functions, and particu- 
larly of the heart. This plant has several Sanskrit names, such as Asva^ 
maraka {which signifies “horse-killer”), karavira, &c. The Persian 
and Arabic name Difli, and others, o/c,, Sum-eUhimar and kharcahrah 
all signify “ Asses’-bane,”— a curious fact, since the Italian Amntosza 
I'Asino ” (applied to the allied European plant) has the same meaning. 
The root is so commonly resorted to for the purpose of self-destruction by 
the women of India when jealous, that it is a proverbial taunt among 
females to say — “Go and eat of the itnner root.” The leaves boiled in lard 
or oil yield a medicated ointment, which, when rubbed on the skin, is said 
to keep away insects which infest the person. 

Chemical Properties. — Mr. H. G. Greenish has extracted from the 
bark two bitter principles — one soluble in chloroform, but little soluble in 
water, and to this substance he has given the name neriodorin. The second 
principle he has named neriodorem, a substance insoluble in chloroform, 
but very soluble in -water. Both these are powerful heart poisons. Of the 
latter substance he found that o'ooi6 grains injected hypodermically into 
a large healthy frog caused in 14 minutes diminution of the heart’s pulsa- 
tion from 70 to 12 beats per minute, followed by a temporary rise to 60. 
After the lapse of five minute.s the heart ceased to act. M. Latour made 
a careful chemical examination of Oleander frbirt which he obtained 
the following results: — (1) the poisonous principle resides in the leaves 
bark, and flowers, but most largely in the bark j (2j this principle is of a 
resinous nature, and not volatile, and is found ii^e largely in the wild 
than m the cultivated plant; (3) the solution oahTs resin in water is much 
facilitated by alkaline salts, and hence it exists in the watery extracts- 
(4) the distilled water of the bark and leaves possesses some activity which 
It owes to a small portion of the resin carried over with the stream. Prof. 
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Tobacco. (J-. F. Dzithie.) NICOTIANA. 


Medicine. — Nicandra is said to 


be diuretic {O’Shaughuessy). 
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94 


Nickel ; Pail, in Man. Geoh of Indian III., 326. 

A hard, tough, silver-white metal, fusible with difficulty and suscep- 
tible of magnetism. It forms a constituent of many ofes, occurring in 
combination with sulphur, arsenic, antimony, carbon, and silica. It is an 
essentia! component of certain ores of cobalt, and is often found in 
pyrrhotite or magnetic pyrites. Ball states that in India traces of nickel 
have been found in several ores, especially in those in which cobalt also 
occurs in the mines of Rajputana. Specimens of pyrrhotite from the 
Khetri mines were found by Mallet to contain both cobalt and nickel, and 
the iron ores from Bhangarh were also found to possess the latter metal. 
Traces of nickel, in association with copper, have been observed by Mallet 
to occur in the veinstone in which the Kandahar gold is obtained. 

Uses. — Owing to the scarcity of nickel ores, the metal is not known 
nor worked by the natives of India. In Europe it is principally used in 
the manufacture of German silver, and of late years the demand for it 
for that purpose has increased. Ball states that “ at present (i88o| it costs 
only three shillings per pound,” and that one of the chief sources of supply 
is a silicate called “ garnierite which is worked to some extent in New 
California. None of the Indian ores appear to be sufficiently rich in the 
metal to render future “tvorking probable. 
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NICOTIANA, Linn.; Gen. PL, lI.,'go6. 

To this genus belong the various kindsof tobacco, wild and cultivated. Over 
fifty species have been described, all of which are natives of the New World, with 
the exception of one found in Australia, and another in New Caledonia. The 
most important sp^pes, as far as this conntfy is concerned, are N. Tabacura, 
and N. rustica ; in fact, very few species out of the total number have been 
utilised to any extent as tobacco. As usually happens in the case of plants 
which have been under cultivation for many years, a large number of more 
or less distinct varieties has been produced in different localities, according 
to the nature of the climate,'the composition of the soil, or the mode of culm 
vation. For tlie most part the names by which these different varieties 
are commercially recognised indicate the particular country or tract where 
they were produced. Thus, Virginian, Maryland, Kentucky, and Latakia 
(Loadicoea) tobaccos are all yielded by distinct varieties of N. Tabacum. In 
regard to the botanical source of Cuban and Havanna tobacco. Senator Vidal 
asserts that no other species than N. Tabacura (var. macrophylla) is grown 
in that island; N. repanda, which Hanbury and others believed to be the 
source of the finer hinds of Havanna. tobacco, has not been found in that island 
either wilder cultivated. “Shirax” or "Persian’' tobacco, formerly known 
botanically under the name of N persica, is, according to DeOandoIle, the 
product of N. alata i it is, however, stated in the Report on the Royal 
Gardens, Kew, for 1877, p. 40, tliat some seed of the finest Shiraz tobacco 
procured from Persia, produced plants of N. Tahacum. What is known as 
"East Indian ’’ or “Turkish ’’ tobacco is derived from N. rustica j and it has 
generally been supposed that Manilla tobacco was manufactured from this 
latter species. In all probability, however, the bulk of the tobacco now grown 
in the Philipinnes is N. Tabacura. Again, N. multivalvis is the native 
tobacco of the regions of the Columbia river, whilst N. quadrivalvis is the 
species said to be used by the people inhabiting the region of the Missouri 
A very strong tobacco used m Chili is prepared from N. angustifolia. 

The genus Nicotiana was named in honour of Jean Nicot of Nismes 
who introduced the plant into France. ^xismes. 
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Nicotiana rustica, Linn.; FI. Br. lnd.,lV., 24^ ; SoLANACEiE. 


Tobacco. 
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Turkish, or East Indian Tobacco. 

Vern. — (European) or kalkaliya (Calcutta) (Behai), Beng.j 

Kalkattia-iamdktt, N.-W. P. ; Chilassi-tamdku, kakkar-tamdku, kan. 
dahdri-tamdkii, kandahdr-kakkar, Pb. 

References.— Hort. Svb. Cal., si6; Dais. & Gibs., Bomb. FI. 
Sitppl., 62; Stewart, Pb. PL, 157; DC., Origin Cult. PL, 141 •, Fliick. 
& Hanh., Pharmacog., 469; Cl. S. Dispens., isth Ed., 1416 •, Bidie, Cat. 
Raw Pr., Paris Exk., 14, 82, 88-, Baden Powell, Pb. Pr., 290 ; Dutkie & 
Ftdler, Field and Garden Crops, 69} Rqyle, III. Him. Bot., 283 ; O’ Con- 
or, Rep. on Production of Tobacco in India {ISIS'); Spoils’ Encyclob., 
i 32 S; Balfour, Cyclop., II., 109s; Treasury of Bot., 787 ; Morton, Cyclop, 
of Agri., II., 450. 

Habitat. — Believed to be a native of Mexico, and, according to DeCan- 
dolle, it is probably indigenous in California. Botanically it differs from 
the ordinary tobacco plant (N. Tabacum) in many important characters. 
The leaves are distinctly stalked, cordate, ovate, obtuse, rather leathery 
and somewhat crumpled. The flowers, which are in close panicles, have a 
short campanulate calyx with bluntish teeth, and a greenish corolla with the 
limb not much developed. It is called English tobacco on account of (as 
some saj') its having been th^first kind that was introduced into England ; 
and, according to Parkinson, the tobacco prepared from it was preferred 
by Sir W. Raleigh. It is a hardier species than N. Tabacum, and re- 
quires a much shorter time to corne to maturity ; on this account it is consi- 
dered to be better suited for cultivation in Europe. It is largely grown in 
West Africa and also in Egypt, and until quite recent times, was supposed 
to be the kind yielding the famous Latakia tobacco. The late Dr. Stewart, 
Conservator of Forests in the Panjdb, was the first who drew attention to 
the existence of this species in Upper India. In the neighbourhood of 
Lahore he found it (1865) being cultivated almost as extensively as the 
ordinary kind ; and, under various names, it was met with in many other 
parts of the Panjab, as at Multan, Hoshiarpur, and Delhi. Dr. Stewart 
says: “I have also 'seen it cultivated in some quantity in Pangi on the 
Upper Chenab, from 7,500 to 9,400 feet; in Khdgan and on the Kishen- 
ganga in the Jhelam basin from 3,300 to 4,500 feet; and in Laddk at 
10,500 feet.” 

This species is cultivated also in Kuch Behar, Rungpur, Sylhet, Ca- 
char, and other parts of Eastern Bengal, Assam, and Manipur. The 
writer is informed by Dr. Watt, that in the latter country he saw no 
other kind in cultivation, thouqh N. Tabacum is constantly met with as 
an escape. The Godaveri lunka tobacco is, to some extent, prepared from 
N. rustica. The tobacco made from this species is much stronger than that 
of N. Tabacum, with which it is usually mixed for smoking. It is said to 
be a more profitable crop, as more of it can be grown per acre than of 
the ordinary sort, and the prepared tobacco is said to fetch a higher price. 

As sent to the market (in the Panjdb) the leaves are tied into bundles 
never twisted into ropes. It is sometimes made into snuff but never 
cheived. Molasses is not mixed witH it, so its sweet taste is probably' due, 
as Mr. Baden Powell remarks, to the addition of honey. In niany places 
the entire plant, including the flowers, js made up for smdking. The ver- 
nacular names given to it would indicate its introduction into Northern 
India from opposite directions. 

Medicine. — The medicinal properties are similar to those of N. Taba- 
cum. 
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American Tobacco. tf. F. Diithte.) 


NICOTIANA 

Tabacum. 


Nicotiana Tabacum, Linn. FI. Br. Ltd., IV., 245 ,• Duml in VC. 

American or Virginian' Tobacco. IFrod., Kill., 5J7- 

Vern. — Tamuhu, tumah, tiimbiika, Idmbalu, biijjerbhartg. Hind.; Tanidii 
Beng.; T’AMiniii, Sind; Tanibakku, Bomb.; Tamdiu, Mar. ; TnniaKin 
Guz.; posa-ycUci (lit. smol:e-!caI)> poghdkp, 1 AM. ; 

7'am<iht, tamitqu, Dec. ; Pogdktt, dhumrapatravM, Tel. ; Hogesappii, 
Kan.; Puka yila, potnla, Malay.; Sc, sac, sacpiis, Burm.; Dungasha, 
ditiikola, iiiiiTgkola, SiNG. ; Tatibdk, Arab.; Tanbaht, PeRS. 
References.— Koi;?/, JPoH. Sub. Cal., 516; Dais. & Gibs., Bomb. FI- 
SuppL, 02; Slcsonrt, Pb. PI,, tsS t Bcpi, PI, Coll, P^fgh. Del, Com., 92/ 
DC., Orig, Cult. PI., iJp; Graham, Cat. Bomb. PI., f40 ; Bir IK. Elliot, 
Ft. Aniihr., >54; Ia; M aout & Decaisne, Dcscript. & Auatyt. Boi. (Bug. 
Bd.), S'^t ! Pharm. hid., ifS; British Pharnt,, 40S l Ftiick. & Hanb., 
Phnrmacog., 4bb; U. S. Ditprits., iSth Ed., iqtb ; Fleming, Med. PI. & J 
Drugs (Asiatic Bescr., XI,), >73 ; Aiiislte, Mat. Jnd,, 447 ; O'Shaugk- \ 

nessy, Beng. Dispells., 471; PToodeen Sheriff, Supp- Pharnt. hid., sS2 ; 
U, C. Duit, Mat. Med. Mindus, 212; Sakharam Arjun. Cat. Bomb. 
Drugs, 07 1 Murray, Pl. & Drugs, Sind., 154 ; Bent. & Trim., Med. PL, 
lot! Dymock, Mat. Med. W. Jnd., 2nd Ed., 632; Year-Book Pharm., 
1/174, 170 ; 1S77, 03 ; rS7S, 72, 200 ; 1X7Q, trS; iSSo, 37, 40 ; tSSt, 3/, 453; 
sSS2, 45 ; iSS3, IK); t3S4, 6g, >i8, 2oS; IVatts, Diet. Chemistry, Vol. IV., 
44; V.,S4g; VJl., S51, ii6t ; VIII., i3gr, igSi ■ Johnson, IIoso Crops 
Grose, 37S ; Birdreood, Bomb. Prod., gag; Baden Poiectl, Pb. Pr., gSS, 
364; Drury, V. PI. hid., 3ir ; Atkinson, Him. Dist. (Vol. X,, M.-W, P. 
Casi), 7SS ! Dulhie and Fuller, Field and Garden Crops, 6g ; Royle, III. 
Him. Bot., 2S3; Prod. Res., ISS, 240; Mandis, Manual of Cultivation 
and Preparation of Tobacco in Hungary, Vienna, 1SS6 (Eng. Transl.) ; 
Forbes IKclKm, Report an the CKlthatioit and Preparation of Tobacco in 
India (1S71) ; j. E. O' Conor, Report on Production of Tobacco in India ; 
Fairholt, Tobacco, Its History and Associations (>376) ; Note on Indian 
Tobacco (Govt, of India, Rev. & Agri.Dept., nth Aug. liW<S) ; IKafi! 
& McCarthy on Tobacco (Col. and Ind. Exhib., 18S0) ; Buchanan, 
Journey through Mysore and Canara, &c., Vol. /., $2; IB, 256, 3is; 
7/1., 441; Rep. Agri. Dept., Beng., 1SS6, Append. LKVI. ; Rep. Agn. 
Dept., N.-1V. P., 1377-78, 7, ig; iSSt, n ; 1S82, 23,3i ; Rep. Agri.Dept., 
Bombay, rSS3S4, i3 ; 1SS43SS, 18,20; XSS6S7, 16,24; Bep. Agri, Dept., 
Madras, iSs'ls-SO, 32; Rep.'Agri, Dept., Burma, 1SS7-S8, 27 ; Man, Mad- 
ras Adm., Vol. I., 2g2,344; Nicholson, Man. Coimbatore, 226; Robert- 
son, Man Neilgh. & Coimbatore, 22, >23; Man. of Kurnool, 168; 
Bossecll, Man. Ncllore. 402; Moore, Man. Trichinopoty, 73 ; Mackenzie, 
Man. Kistna, 336; Nelson, Man. Madura, pt. II , 106; Shorit, Man. 
of Ind, Agri., >37 ; Gazetteers! — India, VI., ggg ; Bombay, II., 40S ; 

111., 47', VII., Sg, g7 ; XII., 165 ; Panjtib (Karndl), 182 ; (Jhang), 116 • 
(Hoshinrpur), go ; (Dcra I. Khan), i3oj (Gujrat), So; (Kdngra), II., 
sg; (Montgomery), riQ; (Simla), $8 ; Central Provinces, S03 ; Burma, 

1., 428; Mysore & Coorg, /., p7 ; Rajputana, I., 2S7 ; Agri.-Horii. 

Soc., Ind. Trans., II., 70, >71, 2o3; III., 33, 3g, 4I, 7i, 97 ; VI., 243 ; 
VII., 79, go ; VIII., >63, 248; Journ., /.. 23t, 279; III,, 2ig; (Set,), 
2S0 ; V., rof ; VII., 65 ; VIII., 46, 64 ; IX., !60 ; A'/., 551 XIII. (Scl.), 
6j; Ind. Agriculturist, Oct. 26th, 'SSg; Linn. Soc. Journ., XV., 246; 
Rep. R. Cardens, Kevs (M’77), ./O; Watlace, India in 1SS7, 234; Ait- 
chitotij Prod, of U', Afgh,, 14^ ; & Butnell Gloss, 144 ; Spans* En- 

ep'cL, 1325, t3st • Encyclop, Brit., XXIII., 423 ; Balfour, Cyclop. Ind., 

11., logs ; Morton, Cycl. Agri., II., 4SO; lire, Diet. 'Ind., Arts & Man., 

111., ggj ; Smith, Diet., 413 ; Treasury of Bot,, 787 ; Mueller, Scl. Extra- 
. .. 1 “V" Braggc, Bibliotheca Nicotiana (iSSo). 

Habitat. — An erect, viscidly pubescent herb, with large sessile amplexi- 
caui lanceolate actiminate leaves; corolla tube greenish, inflated above, and 
spreading into fiye broadly triangular pointed lobes of a dull pink or rose 
colour. Its origin as .an indig^enous species cannot be esactlv determined, 
though there is no doubt of its being a native of some part'of Central or 
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now grown in nearly all the temperate and warm parts of the world, and 
has probably the widest range of any economic plant. 

In many parts of India this species is met with as an escape from cul- 
tivation, and is found to be capable of maintaining itself in a semi-wild 
state j N. rustica is never found naturalized. In more temperate countries 
the reverse takes place. N. rustica is the species which wanders as an 
escape. On page 237 of the Report on Tobacco at the Colonial and 
Indian Exhibition, 1886, Dr. Watt wrote as follows : — “ N. Tabacum has be- 
come an abundant weed in many parts of India; around Calcutta, for 
example, in every dark and damp lane through the villages and neigh- 
bouring bamboo jungles, and on every wall and roadside, a stunted form 
of N. Tabacum is found to be one of the commonest weeds, and, indeed, on 
the sandy islands of the Hooghly and Ganges, this plant has practically ex- 
terminated the indigenous vegetation, and may be seen covering miles of 
these newly formed tracts of country. The plants spring up at the close 
of the rains and flower in early summer.” Mr. O. B. Clarke is of opinion 
that the above mentioned plant is not N. Tabacum, but N. plumbagi- 
nifolia, a native of Mexico and the West Indies, It is described in the 
Flora of British India, Vol. IV., p. 246, and is mentioned as being "the 
only species of Nicotiana which has established itself in India.” Dr. Watt, 
however, informs the writer that he is still inclined to adhere to his own 
opinion in favour of the acclimatised tobacco of Bengal being mainly refer- 
able to N. Tabacum, or at least that the plant which is found as the almok 
exclusive vegetation on many of the chars (islands) of the Hooghly and 
Ganges rivers is so. The form found on roadsides in Bengal generally, he 
thinks, may be the narrow-leaved N, plumbaginifolia, as recognised by bota- 
nists, nevertheless Dr. Watt thinks that he has practically demonstrated by 
cultivation the effacement of the distinguishing characters of these two plants. 

Oil. — "When distilled at a temperature above that of boiling water, 
tobacco affords an empyreumatic oil, which Mr. Brodie proved to be a 
most virulent poison.” “ This oil is of a dark brown colour, and an acrid 
taste, and has a very disagreeable odour, exactly resembling that of to- 
bacco pipes which have been much used. It has been stated to contain 
nicotine” (Ct. S. Dispens., 15th Ed., 1419). '‘Tobacco seeds are said to 
yield, by pressure, about 36 per cent, of a greenish-yellow, mild, inodorous 
OIL, of specific gravity 0-923 at 15°, solidifying at 25°, and quickly drying 
when exposed to the air” [^Wafts, Diet., Chem., V., 851). , 

Medicine, — The dried leaves of this plant are officinal. They are 
powerfully sedative and antispasmodic, and in overdoses an acro-narcotic 
poison ; useful in " tetanus, dropsical affections, spasmodic affections of the 
abdomen, retention of urine, and as a means of inducing muscular relaxa- 
tion, and thus aiding in the reduction of strangulated hernia and disloca- 
tions. As a general rule it is unfitted for internal administration, _ on 
account of the great nervous depression it produces. As a local applica- 
tion, it has been used for relieving pain and irritation in rheumatic swellings, 
syphilitic nodes, and skin diseases. Tobacco-smoking is sometimes resorted 
to in asthma, spasmodic coughs, nervous irritation, and sleeplessness ” 
{Pharm. Indl). “ Native phj'sicians consider the smoke to be disinfectant, 
and recommend it for fumigating cholera patients.” "The water from the 
hookah is diuretic, and the Black oiL which collects in the pipe stem is used 
on tents to heal up sinuses, and is dropped into the eye to cure night blind- 
ness and purulent conjunctivitis.” " In the Konkan a paste made with 
snuff, lime, and the powdered bark of Calophyllum inophIl3rum fundi) is 
applied in orchitis. Dr-, Leith of Bombay was in the habit of applying a 
poultice of tobacco leaves to the spine in tetanus with good results” fDymock). 
Keg.-irding the effects rcsi,]t;n„ from the immoderate use of tobacco. Dr. 
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Richardson, in a paper read by him at the Bath meeting of the British MEDICINE. 
Association, pointed out that excessive snuffing is liable to occasion un- 
manageable forms of indigestion ; that chewing^ and smoking tend to 
weaken the energy of tne nervous system, impair digestion and the action of 
the liver, and in extreme cases are apt to produce an affection of the muscu- 
lar system resembling ‘ paralysis agitans.* Notwithstanding the many evils 
resulting from the abuse of tobacco, there is no evidence, however, that 
moderate smoking is injurious to health. 

Special Opinions. — §“ The strong decoction of the leaves is used as 
a fomentation to relieve muscular tension and spasm as in tetanus ” {Assist- 
ant Surgeon N. L. Chose, Bnnktpore). “It is also used as a local appli- 
cation to relieve joint swelling in lymph scrotum” {Surgeon-Major A. S> 

G, Jaynhar, Muskat). “The rind ribs of the leaves are used as a laxative 
among children bj’ introducing a piece in the anus” {Surgeon-Major H. 

D. Cook, Calicut, Malahar). “In acute hydrocele application of moistened 
leaves proved efficacious in relieving pain and reducing swelling” (jdsj/st- 
ant Surgeon S, C. Bhattacharji, Chanda, Central Provinces), “ It is 
a common practice here with dames in families to introduce the smoothed 
stalk of the tobacco leaf into the rectum of infants to relieve constipation ” 

{Assistant Surgeon S. Arjnn Ravnt., L,M„ Girgaum, Bombay), “ The 
green leaves arc a favourite local application for orchitis. The stem of 
the leaf is introduced into the anus as a laxative with children ” {Surgeon- 
Major y. North, Bangalore), “Tobacco leaves bruised or the residue 
deposited in the tube of a huqqa is used by native- '"-.r the expulsion of 
leech from the nostrils or throat,” {Assistant Stirga Bhagsvan Das (snd). 

Civil Hospital, Rascal PinJi, Panjdb). "Leaves dry arc applied over 
the testicles in orchitis, to relieve pain and lessen the swelling; but such 
applications are almost invariably followed by nausea and vomiting” 

(Surgeon A, C, Mukcr/i, Noakhally). “ The stalk or midrib of the leaf 
dipped in castor oil and introduced into the rectum acts as a purgative. 

It is, howeyer, said tp be dangerous. The infusion is used as an antidote 
in strychnine poisoning. The leaf applied to boils is anodyne. Tobacco 
smoking is used inanmmia and tabes mesenterica” {Surgeon-Major D, R. 

Thomson, M,D.,^ C.T.E,, Madras). “The leaves applied to gum boils 
prevent suppuration and relieve pain. The water of the hookah is used 
as a_ wash for unhealthy ulcers, especially when maggots are present” 

{fivil Surgeon J, H, Thornton, B.A.,M.B,, Monghyr), “Tobacco used 
in excess causes amaurosis. I have seen several cases in England of To- 
bacco amaurosis cured by giving up smoking, other conditions being the 
same. Tobacco leaves are applied over inflamed testes. Tobacco smoking 
is found useful in some forms of dyspepsia” {Surgeon-Major Robb, Civil 
Surgeon, Ahmcdabad). “ The powder of the dry leaves mixed with lime 
mice is used as anpxtenral application in cases of enlargement of the spleen. 

Fresh leaves applied in_ orchitis” {jf. McConaghey, M.D., Civil Surgeon, 
Shajahanporc), “The infusion is a very efficient antidote for strychnia 
poisoning {R. Gray, Civil Surgeon, Lahore). "It is salivative and some- 
times chewed to relieve toothache ” {D. Basu, Civil Surgeon, Faridpore, 

Bengal). _ 

Chemistry. --Posseft and Reimann, who (in 1828) appear to have been CHEMISTRY, 
the first to publish any reliable analysis of tobacco leaves, found in 1,000 in'; 
parts 

Nicotine. . , 

Nicotianine . 

Bitter evtractivB 
Resin _ . 

Albumin .and nlutin 
Gum 
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Phosphate of calcium r; 

Woody fibre, water, &c. . g24’S 

More recent investigations show, that the quantities of the organic and 
inorganic constituents vary greatly in different kinds of tobacco ; and that 
the amount of nicotine as stated in the analysis given above is far below 
the average. 

The organic components of tobacco leaves, in i oo parts, according to 
analysis made in the Paris factory laboratories, are as follows : — 

Nicotine (Cjo No) 1*5 — 9 per cent. 

Empyreumatic, or «sential oil, quantity exceedingly small. 

Nicotianine, a very small quantity. 

Malic and citric acids, calculated as anhydrides, — 10-14 P^r cent. 

Acetic acid — small amount in fresh leaves, incieasing during fermenta- 
tion, and may amount to 3 per cent, in snuff. 

Oxalic acid —1-2 per cent. 

Pectic acid — about 5 per cent. 

Resins, fats, and other bodies extractable by ether — 4-5 per cent. 

Sugar — a little in the leaves, more in the stems, disappears in fermen- 
tation. 

Cellulose — 7-8 per cent. 

Albuminoids calculated from the nitrogen not present as nicotine, ni- 
trates, or ammonia about 25 per cent. 

" Nicotine is a colourless oily liquid of sp. gr. 1*027 sf IS'C., deviating 
the pole of polarization to the left ; it boils at 247° C., and does not 
concrete even at 10® C. It has a strongly alkaline reaction, an unpleasant 
odour, and a burning taste. It quickly assumes a brown colour on expo- 
sure to air and light; and appears even to undergo an alleiation by're- 
peated distillation in an atmosphere deprived of oxygen. Nicotine dis- 
solves in water, but separates on addition of caustic potash ” {Flhck. & 
Hanb., Phaf?n(icogr,, 467). Its chemical formula is expressed by Cjo 
Nj. It was first obtained, in an impure state, by Vanquelin in i8og. “It 
is easily extracted from tobacco by means of alcohol or water, as a malate, 
from which the alkaloid can be separated by shaking it with caustic lye 
and ether. The ether is then expelled by warming the liquid, which finally 
has to be mixed with slaked lime and distilled in a stream of hydrogen, 
when the nicotine begins to come over at about 200°C ” {Flnck, & Hanb., 
Pharmacog.). The amount of nicotine is very variable in different kinds of 
tobacco, and depends to a great extent on the climate where the plant is 
grown, on the manner of its cultivation, and on the mode of curing adopted, 
it gives strength to tobacco, but not its own flavour or aroma. 

Wlr. Broughton, Quinologist to the Government of Madras, in his re- 
port on analyses made by him of several samples of tobacco, cultivated in 
South India, remarks as follows : — “ What is usually called the strength 
of tobacco in smoking depends immediately on the amount of nicotine 
contained. A tobacco that contains over 4 per cent, of this powerful 
alkaloid is a strong intoxicating tobacco, while that which contains less 
than 3 per cent, is called mild. It has been found, as an invariable re- 
sult of experiment, that the finest tobacco, as the Havanna, Manilla, Cuban, 
and others, dp not contain more than 2 to 3 per cent of nicotine. To this 
result there is no exception that I am aware of, though of course by the 
consuant custom of smoking strong tobacco, a few persons may even come 
to Pfp'cr it to the finer kinds ” “ It is remarkable that among the nunier- 
1 Otis Indian tobaccos, I have found but two instances in winch as much 
nico me IS found as in Virginian or French tobaccos, w'herc it amounts to 
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nearly 7 per cent.” The amount of incotine increases with the age of the 
leaf, and thick leaves contain more nicotine than thin membraneous ones. 

To estimate nicotine, weigh out 15 grains of tobacco, digest for twenty^ 
four hours with alcohol of 85 per cent., acidified with 15 drops of sul- 
phuric acid, so as to make 150 cubic centimetres. Evaporate 50 cubic 
centimetres of the filtered liquid and add iodo-hj’drarg3'rate of potassium 
to the residue. The number of cubic centimetres employed multiplied by 
o'oo405 (o’oooi of the equivalent of nicotine), gives the quantity of alkaloid 
contained in five grains of tobacco {f'ear-Book Pharm., 1874., 170). _ 

By distilling tobacco leaves with water a concrete volatile oil is ob- 
tained, to which the name nicotianine, or tobacco camphor,^ has been 
given. It is solid, has a strong odour of tobacco and a bitter taste. 
From one pound of leaves only two grains of this substance are obtain- 
able. Posselt & Reimann found one part of nicotianine in i,oooo parts 
of green tobacco. 

Another active chemical ingredient in tobacco is an empyreumatic oil 
which is produced in the destructive distillation of tobacco. It resembles 
both in taste and smell an oil, obtained by a similar process, form the leaf 
of fo.xglove (Digitalis purpurea), and may be regarded as consisting of 
a harmless oil combined with a very poisonous alkaline substance. 

” The percentage of nitrogen is greater than in any other cultivated 
crop ! part of it exists as nitrates. The composition of tobacco is very 
variable; like all green crops, its constituents are much influenced by the 
nature of the soluble matters in the soil ” ( Waits, Chem. Diet., VI JL, 
fart IL, jg8t). 

It is highly probable that ammonia is the volatilising agent of many 
odours, and especially of those of tobacco and musk. If a fresh green 
leaf of tobacco be crushed between the fingers, it emits merely the her- 
baceous smell common to many plants ; but if it be triturated in a mortar 
along with a little quicklime or caustic potash, it will immediately exhale 
the peculiar odour of snuff. Now, analj'sis shows the presence of muriate 
of ammonia in this plant, and fermentation serves further to generate Tree 
ammonia in it ; whence by means of this process and lime, the odorifer- 
ous vehicle is abundantly developed. If, on the other hand, the excess 
of alkaline matter in the tobacco of the shops be saturated by a mild drj' 
acid, as the tartaric, its peculiar aroma will entirely disappear {Ure, 
Diet. Indus., Arts and Man., III., 927). 

The Ash Constituents. — The amount of mineral matter taken up 
by the tobacco plant from the soil is verj' considerable, four pounds of dry 
leaf containing on an average one pound of ash. 

The greater part of the ash consists of insoluble salts, principally 
carbonate of lime; and the soluble part largely of potash salts, which 
may amount from 5 to 35 per cent. 

The following table taken from Johnson’s Hotv Crops Grow, p. 37S, 
gives the average of all trustworthy analj’ses of the ash constituents pub- 
lished up to 1865 : — 


Percentage of ash. Potash. 

24' o 8 27*4 

Phosph, acid. , Sulph. acid, 

3‘6 3'9 


Soda. Magnesia. Lime. 

3’7 10-5 37-0 

Silica. Chlorine. 

9’C 4'5 


The amount of ash yielded by various samples of tobacco leaf ana- 
lysed by Nessler varied between 19’ and 27 per cent. ; according to Brough- 
ton the ash yielded by Indian tobaccos wasibuhd to vary between 16 and 
28 per cent._ The total amount of ash, as well as the relative quantities 
of each constituent, appear to vary according to the composition of the 
soil, with the exception apparently of silica, which, in the opinion of Pro- 
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fessor Uohnston, varies in quantity according to the age and rate of growth 
of the leaf. Tiiere appears to be no relation betsveen the total quantity of 
ash and the quality of lob.acco leaf. In addition to mineral salts proper, 
tobacco contains salts of ammonia and nitrates. In the leaf the pro- 
portion of nitrates is gi cater in the ribs of the leaves than in the blaaes j 
in the former it fnay be as much as lo per cent. According to Schlossing 
the proportion of nitric acid does not affect combustibility, which depends 
on potash combined with organic acids. Cultivation experiments show 
that chloride of potassium used as manure does not add to the organic 
potash salts in the leaves, but the sulphate, carbonate, and nitrate do give 
up their potash for the formation of organic salts. (Encyclop. Brit., 
XXm., 425.) 

“ Schlossing was the first who pointed out (i86o) that the good burn- 
ing qualities of a tobacco depend on the presence^ of potash in combina- 
tion with a vegetable acid in it, and that a soil deficient in potash is unfit to 
produce tobacco of good quality. All the numerous analyses made since 
that time have tended not only to corroborate the assertion made by 
Schlossing, but to demonstrate also that it is not the total amount of 
potash, but the potash found as carbonate of potash, which existed in the 
plant in combination with a vegetable acid, that is the constituent chiefly 
affecting the combustibility of a tobacco. The complete analyses of 
Nessler have shown that, although a tobacco may contain a great amount 
of potash, it does not necessarily follow that the tobacco burns well. 
He found that some German tobaccos contained more potash than Ha- 
vanna, although the latter burned much better than the former, and that 
a great amount of potash did not always indicate a great amount of 
carbonate of potash*' (PC. Schiffmayer). 

The ash of Havanna cigars according to analyses made by A. Percy 


Smith {Chem. News, XXVIIL, 261, 324) contains ; — 

Potassium Sulphate . . .... 

,, Carbonate ..... 

Sodium Sulphate ...... 

„ Chloride 

„ Carbonate 

Calcium Sulphate ...... 

,, Carbonate . _ . . . . 

Ferric oxide and Phosphoric acid 
Cajeiura and Magnesium phosphates , 

Silica 

Charcoal 

Aluminium lithium carbonate .... 


7-401 

9’0I2 

5-764 

3-272 
1-039 
4 ’i 8 o 
45-400 
o' 46 o 
9-210 
9-641 
3-163 
I ‘459 


100" 000 


An experiment undertaken by Nessler to asceitain the action of 
different kinds of manure on the combustibility of tobacco clearly shows 
that the quality of tobacco is improved in relation to the amount of potash 
salts in the soil capable of producing potassium carbonate in the ash. 
“ The whiteness and permanency of the ash of a cigar depend, ” as Mr. 
Broughton sa5's, “ entirely on the amount of potassic carbonate it contains, 
the presence of potash salts certainly modifies the burning of tobacco in 
a peculiar way to the improvement of its flavour, and also posUively 
its burning.” According to E. R, DurrweU (Bttll. Soc. Chem- 
AA/KV, 450) the whiteness of the ash of. good tobacco is due also to the 
of sodium as well as those of potassium, which swell up as the 
^co burns, and tear the fibres, thereby inducing complete combustion. 

Combustion.— D r. Richardson in a paper read before 
1 isn Association at Bath in September 1864 showed that the products 
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. • of the combustion on smoking tobacco were ; — water, free carbon, ammo- 
nia, carbonic acid, nicotine, an empyreumatic oil, and a resinous bitter ex- 
tract. The water is in the form of vapour; the carbon in minute particles 
giving the blue colour to the smoke ; the ammonia is in the form_ of gas com- 
bined with carbonic acid, a large portion of the latter remaining free ; the 
nicotine, being a non-volatile body remains in the pipe; the empyreu- 
matic substance is volatile, and gives to the smoke its peculiar odour ; the 
resinous substance is black and ha's an intensely bitter taste. Tobacco 
that has not undergone fermentation yields very little free carbon, but it 
gives off much carbonic acid and ammonia, little or no water, and only ' 
the smallest possible trace of nicotine, a very small amount of empyreu- 
matic vapour, and an equally small quantity of the bitter extract (the above 
description applies to Latakia tobacco). Turkish tobacco yields a large 
quantity of ammonia. Shag yields all the products in abundance, and the 
same may almost be said of Havanna cigars. Swiss cigars yield enormous 
quantities of ammonia, and Manillas yield very little. 

Vohl & Eulenberg, who have carefully [studied the physiological 
action of tobacco as a narcotic, failed to detect the presence of nicotine in 
the smoke of tobacco. “ '1 he fact,” they say, “ that very strong tobacco, 
which can scarcely be smoked in pipes, may be used for making cigars, is 
explained by the abundant occurrence of the highly volatile and intoxicating 
pyridine in pipe-smoking, whereas cigar-smoking produces only a small 
quantity of pyridine, but a large quantity of collidine. In general, pipe 
smoking produces a larger proportion of the more volatile bases.” They are 
also of opinion that “the disagreeable symptoms felt by persons begin- 
ning to smoke, and the chronic affections which occur in those who smoke 
to excess, as well as the cases of poisoning from swallowing tobacco juice 
are due, not to nicotine, but to Jhe pyridine and picoline bases. The idea 
that they were due to nicotine originated in the fact that picoline bases 
having a high boiling point, such as parvoline, resemble that alkaloid 
greatly both in smell and in physiological action ” ( Wads, Diet. Chem., VIL, 
J162). The conclusions arrived, at by Vohl & Eulenberg regarding 
the absence of nicotine in tobacco smoke are not in accordance with recent 
investigation. Kisshing (Dingl. Polyt, Journ., eexUv., 234-246) states that 
when experimenting on cigars he found that a large proportion of the 
nicotine passes unaltered into the smoke ; that the composition of tobacco 
smoke is highly complex, but beyond nicotine the only substances found 
in appreciable quantities are the lower members of the picoline series (Encycl. 
Brit., xxiii., 425). G. le Bon. & Q. Noel {Compt.'Reud., June bS, t886) 
detected in tobacco-smoke, hydrocyanic acid, various aromatic principles, 
and a highlj' toxic alkaloid of a pleasant odour and which they believe to 
be collidine {Year-Book Pharm. 1880, 40). 
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The practice of tobacco-smoking was made known to Europeans about 
the year 14.92, having been first observed by followers of Columbus when 
visiting the West Indian Islands. Accounts differ as to the particular 
locality where they first became acquainted with the practice. By some it 
is affirmed that Columbus and his followers first saw tobacco smoked in 
Cuba. According to another account it is said that the messengers sent 
by Columbus to explore the New World related that, on reaching the 
island of Guanahani (afterwards named by Columbus, San Salvador), they 
met natives holding in their hands bunches of burning herbs, the smoke of 
which they inhaled. Lobel in his History of Plants (1576) describes 
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these rolls of tobacco which were first seen in San Salvador as consisting 
of funnels of palm leaf with a filling of tobacco leaves. The natives called 
the plant cohiba, and the burning brand tabaco. The Spanish monk, 
Romano Pano, who accompanied Columbus (on his second expedition, 
1494-96), is said to have reported that the natives of San Domingo rolled 
up the leaves of a plant caWed gitioja or cohoba, and smoked them in pipes 
called tobaco ; and he also described the habit of snuff-taking. Gonzalo 
Fernandez de Oviedo, Governor of San Domingo, in his HistoHa General 
de las Indias (1535), describes the tabaco, or pipe, as a branched 
tube shaped like the letter Y ; and it appears to have been used by the 
natives, not as a receptacle for the tobacco, but as an instrument for col- 
lecting the smoke of the tobacco leaves which they kindled on a fire, the 
two upper branches were inserted in the nostrils, whilst the lower end was 
held in the smoke of burning tobacco. 'J'he last named author also alludes 
to the esteem with which the natives of San Domingo regarded the plant 
on account of its medicinal properties. The practice of chewing tobacco 
was first seen by the Spaniards on the coast of South America in 1502. 

As the exploration of the New Continent proceeded, it became evident 
that the habit of using tobacco by the aborigines was universal, and must 
have been adopted from very early times. DeCandolIe, in hii Origin of 
Cultivated Plants, p. 139, says:— “At the time of the discovery of 
America, the custom of smoking, of snuff-taking, or of chewing tobacco, 
was diffused over the greater part of this vast continent. The accounts of 
the earliest travellers, of which the famous anatomist Tiedemann has 
•made a very complete collection, show that the inhabitants of South 
America did not smoke, but chewed tobacco or took snuff, except in the 
districts of La Plata, Uruguay, and Paraguay, where no form of tobacco 
was used. In North America, from the Isthmus of Panama and the 
West Indies as far as Canada and California, the custom of smoking was 
universal, and circumstances show that it was also very ancient. Pipes in 
great numbers and of wonderful workmanship have been discovered in 
the tombs of the Aztecs in Mexico and in the mounds of the United 
States; some of them represent animals “ foreign to North America.” 

The native names for the plant were found also to differ according to 
locality. In Mexico, where the growing herb was first recognised by 
Europeans, the word given for it was petum or petun, from which is de- 
rived Petunia, the name given by Jussieu to another genus of .Solan- 
acem. Yeti is another Mexican name for the tobacco plant, and in Peru 
it is called sayri. 

The first tobacco plants were brought to Europe about the year 1560 
by the naturalist Francisco Hernandez who was sent by Philip II. of 
Spain to explore Mexico. The plants did not attract much notice in Spain, 
although the dried leaves had been introduced and smoking had for seve- 
ral years become a practice in that country. It was from Portugal that 
the plant first became known to other countries in Europe. Jean Nicot 
(in whose honour the genus Nicotiana was named), when residing at the 
Portuguese Court as French Ambassador, obtained some tobacco seed 
from a Dutchman, and cultivated the plants in his garden at Lisbon. He 
is said to have effected some remarkable cures on some people belonging 
to his establishment, and from this circumstance he was induced (in 1561) 
to send some seed to the French Court. The fame of this herb, on ac- 
count of the extraordinary medicinal virtues attributed to it, also from the 
fact ^ its having been patronised by the Oueen, quickly spread through- 
out France, and received various flattering names, such as: — “Herba 
s.mcta, herba panicea,” “herbe dc la reine,” “ herbe de I’Ambassadeur,” 
See. In Italy the plant was called “ Erba Santa Croce ” after the Cardinal 

N. 106 



Products of India. 


361 


Tobacco. 


{J. F. Ddthie ) 


NICOTIANA 

Tabacum. 


of that name, who is said to have been the means of its introduction, from^ 
Portugal. From Italy the knowledge and use of the plant spread gra-' 
dually throughout Northern and Eastern Europe. 

'lobacco was introduced into England in 1586 by Captain Ralph Lane 
on his return from Virginia with Sir Francia Drake, and the smoking of 
it was made fashionable by the example of Sir Walter Raleigh and 
others. Sir Walter had two years previously founded a colony in Vir- 
ginia under Lane, and the colonists grew tobacco^ there to a large extent. 
The original import dutj’ on Virginian tobacco in England was 2d. per 
pound. In 1603. James I. raised the tax to 6s. lod. His famous Counter- 
blaste to Tobacco was written about that time. 

For several years after its introduction into Europe the plant was re- 
garded chiefly in view of its supposed power to cure almost every imagin- 
able malady. Practical experience at length demonstrated the fallacy of 
this belief, and every effort was made by emperors, kings, and popes to 
discourage the use of the plant, by means of severe and often cruel punish- 
ments. In Turkey persons convicted of smoking had their lips cut off, 
and snuff-takers were deprived of their noses, and in some cases were put 
to death. Nevertheless the use of tobacco rapidly and steadily spread until 
it became the most extensively used article of luxury in the world. The 
high tax imposed on foreign tobaccos led to the cultivation of the plant in 
the United Kingdom. This, however, was prohibited in 1C60; the law not 
extending to Ireland until about 1830. In 1886 this law was repealed, and 
tobacco can now be grown as a field crop in Great Britain under certain 
restrictions. 

Tobacco in India. 

The tobacco plant was introduced into India by the Portuguese about 
the year 1605 during the latter .part of the reign of Akbar. It has been 
asserted by some authors that the habit of smoking must have been prac- 
tised in Asia long before the discovery of the New World, but no proof 
can be adduced in support of this theory; in fact, the entire absence of 
any allusion to the plant in the works of early travellers, and in the latest 
Sanskrit writings, and the universal adoption of a foreign name for the 
plant, are strong arguments in favour of the conclusion that the use of 
lobacco was unknown to oriental nations before the beginning of the 
seventeenth century. 

At this period the influence of the Portuguese in the East was at its 
highest, and by all accounts it was through their means that the use of 
lobacco was first made known in Persia, Arabia, India, and China. The 
, plant _was known to be largely grown at their settlements in Ormuz, 
and at other places in the Persian Gulf. The plant is said to have reach- 
ed Java in 1801. The following extract taken fro.m the Bahar-{~Ajan 
(quoted by Blochmann in Ind. Aniiq., I., 164) indicates the direction from 
which tobacco and its uses spread throughout India. " It is known from 
the Maasir-i-Rapimi that tobacco came from Europe to the Dakhin, and 
from the Dakhin to Upper India during the reign of Akbar Shah (1556 — 
160O, since which time it has been in general use.” 

Sorlie extracts from ancient literature, quoted in Yule & Burnell, Glos- 
sary of Anglo-Indian Words, are of much interest in connection with the 
early history of tobacco in India. The first account bears the date 1604 
or 1605 

“ In Bijapur I had found some tobacco. Never having seen the like in 
India, I brought some with me, and prepared a handsome pipe of jewel 
work.” “ His Majesty (Akbar) was enjoying himself after receiving my 
presents and asking me how I had collected so many strange things in so 
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short a time, when his eye fell upon the tray 'with the pipe and its appur- 
tenances ; he expressed great surprise and examined the tobacco, which 
was made up in pipefuls ; he enquired what it was, and where I had got 
it. The Nawab Khan-i-Azam replied: ‘This is tobacco which is well 
known in Mecca and Madina and this doctor has brought it as a 
medicine for Your Majesty. ’ His Majesty looked at it, and ordered me to 
prepare and take him a pipeful. He began to smoke it, when his 
physician approached and forbade his doing so.*’ “ As I had brought 
a large supply of tobacco and pipes, I sent some to several of the nobles, 
while others sent to ask for some ; indeed all, without exception, wanted 
some, and the practice was introduced. After that the merchants began 
to sell it, so the custom of smoking spread rapidly. His Majesty, how- 
ever, did not adopt it ” (Asod Beg, in Elliot, VI., 165-167). 

The use of tobacco by the people of the East appears to have met with 
as much opposition on the part of those in power as was the case in Euro- 
pean countries. The following passage from the Memoirs of Jahangir 
(Akbar’s successor) is quoted by Elliot in Ind. Antiq., VI., 851 ; — 

" As the smoking of tobacco {tamhdku) had taken very bad effect upon 
the health and mind of many young persons,” ordered {1617) “that 
no one should practise the habit. My brother Shah’ Abbas, also being 
aware of its evil effects, had issued a command against the use of it in 
Iran.” It is stated that in Lahore, during the reign of Jehangir, guilty 
persons were punished by having their lips cut. Another punishment, 
known by the name of Tashir, was also inflicted, by which the accused per- 
son was forced to ride on a donkey, face to tail, and with his face 
blackened. 

Sikhs, Wahabis, and certain Hindu sects are still forbidden theuse of 
tobacco by their religious guides, though allowed to indulge in hemp and 
opium to any extent, Mussalmdns now regard smoking as “an act in- 
different,” having come into practice since the death of the prophet. In 
spite of all such obstacles, the cultivation of the plant must have spread very 
rapidly throughout India j for in almost every district tobacco is grown as 
a crop, and there is hardly an out-of-the-way village where the familiar 
patch of tobacco, grown carefully as a garden crop, may not be seen. The 
following verse, which Mr. Grierson observes has passed into a proverb 
in Bihar, applies with equal force over the greater part of India : — 

“ Khaine khde, na tamdku pie, 

Se nar batdwa kaise jie.” 

i.e., “ Show me the man who can live without either chewing or smok- 
ing tobacco.” 

The earliest attempts on the part of the British Government to im- 
prove the quality of Indian tobacco with a view to its export to Europe 
were made towards the end of the last century, about the time when it was 
proposed to establish the Calcutta Botanical Gardens. In 1829, experi- 
ments were undertaken in the three Presidencies with some Maryland 
and Virginian tobacco seed, according to instructions received from Cap- 
tain Basil Hall regarding the mode of cultivation in Virginia. Success- 
ful results were obtained by the Agri.-Horticultural Society of India, and 
samples of the produce were sent by the Court of Directors of the East 
India Company to dealers and manufacturers in London, who pronounced 
them to be the best they had seen from India. The tobacco was valued at 
from 6(1. to 81I. a pound, thus rivalling in quality some of the better prepara- 
tions from America and the West Indies. In 1831, a bale of totocco, 
grown in Guzerdt, was sold in London at the rate of 6d. a pound. These 
samples were, however, exceptional ones ; for, as a rule, the verdict on 
Indian tobacco exported to England has been anything but favourable. 
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The opinions, however, obtained of late years show very clearly that the 
chief defects of Indian-grown tobacco, as landed in England, are due to 
causes which can, for the most part, be remedied. For instance, in 1870, 
some samples raised in the Kaira and Ahmedabad districts from Havan- 
nah seed were sent to two brokers in London for their opinion. The 
tobacco was condemned because of the shortness and brittleness of the 
leaves, attributed to over-dryness ; the colour was uneven, and the central 
portions of the packages were found to be rotten, which showed the pack- 
ing to have been faulty. 

Another defect, frequently complained of by professional experts as 
diminishing the value of tobacco exported from India, is the large amount 
of sand and dust found adhering to the leaves. Besides constituting an 
impurity it all goes to increase the weight upon which duty has to be paid. 
In those localities where dry dusty weather prevails during the final period 
of cultivation it is almost impossible to prevent a certain amount of dust 
from accumulating on the sticky glandular surfaces of the leaves, but it is 
evident that the bulk of the impurities mixed up with the leaves prepared 
according to native methods could with sufficient care be dispensed with. 

CULTIVATION AND PREPARATION. 

Area of Cultivation. — The total area in British India under tobacco in 
i888-8g was estimated approximately as 800,000 acres, and the outturn as 
over 800 million pounds. No statistics are available for Bengal ; and, 
with the exception of Mysore, there are none for the Native States. But 
Mr. O’Conor, in his report on "Tobacco in India” (1873), gives a much 
greater area as under this crop. Hew'ritcs: — “Taking the average rate 
of produce per acre at soolb, and the average daily consumption at^ 
chittack per adult smoker, and allowing for exports, 1 calculate that there 
cannot be less than 2,000,000 acres altogether under tobacco in India, and 
' I think that the facts, if it were possible to ascertain them, would prove this 
estimate to be far below the truth.” 

The most important tobacco-growing districts in India are; — Godd- 
veri, Kistna, ana Coimbatore in Madras; Rungpur and Tirhutin Bengal; 
and Kaira in Bombay. The famous Lanka tobacco is grown in the delta 
tracts of Godaveri and Kistna. The raw material for Trichinopoly 
cheroots is supplied chiefly from the Coimbatore and Madura districts. 

Conditions necessary for the production of good tobacco leaf. — The 
essential conditions which determine the successful growth of tobacco are 
primarily dependent on climate and soil. A suitable climate is absolutely 
necessary ; and generally speaking, it may be said that the finest and best 
flavoured tobaccos are produced in those countries where the climate is 
moist and warm — conditions which prevail in the regions where the species 
of Nicotiana are indigenous. As, however, tobacco is a quick-growing 
- plant, it can be cultivated more or less successfully all over the warmer 
and temperate parts of the world, if care is taken to select the most suit- 
able season of the year. In India, for instance, the plant is usually treated 
as a cold-weather crop ; whilst in temperate countries, such as Europe, it 
must "be ^own during the summer months. 

The kind of soil most suitable for the tobacco plant is found to be a 
friable well-drained sandy loam, not too rich in organic matter. The 
above description applies chiefly to its mechanical properties. Chemically 
the required condition may be inferred from a knowledge of the ash 
constituents of tobacco leaf of good quality. 

The bulk of the tobacco grown in India is consumed by the native popu- 
lation, to suit whose taste and mode oT>!isin'^-'*-'-~’"~‘ ,, required is the 

production of a leaf possessing sufficieftls.^ crength. The Eu- 
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vopean smoker, however, requires a different article, that is, a belter pre- 
pared leaf, full flavoured, easily combustible, and with a minimum amount 
of nicotine. The shape and texture of the leaf is also of great importance, 
especially for the manufacture of cigars. In order to produce a leaf of this 
description care must be taken to select the kind of seed which will yield 
such a leaf. With suitable climate and soil, and the proper kind of seed, 
the cultivator will have secured the preliminary conditions towards the 
production of a well-shaped and well-flavoured leaf. Much, however, 
will depend on the mode of cultivation adopted, and still more on the 
after-preparation or curing of the leaf. The various operations concerned 
with the actual cultivation of the plant, vis,, the preparation of the seed- 
beds, the sowing of the seed, the transplanting cf the seedlings into pro- 
perly prepared ground, weeding, watering, topping the flowering stem.s, 
and the removal of swpcrfluotts ^ shoots, guarding against insect attacks 
and diseases, and finall}' the judicious f the mature leaves, will 
bo alluded to in greater detail further on. The amount and quality of the 
manure required for any particular soil must be determined either by direc t 
analysis of the soil, or by inference drawn from observation of the defective 
properties of the product. An excess of nicotine, for example, indicates a 
badly prepared or an improperly drained soil, or that the manure given 
was too highly nitrogenous. Again, if a tobacco burns badly, and with a 
dark ash we may conclude that the soil was deficient in carbonate of potash, 
that very important substance, which, combining with a vegetable acid, 
gives to tobacco leaf its good burning properties. In fact, a soil deficient 
in potassium carbonate will never grow good tobacco. There do exist 
virgin soils which contain naturally all the constituents necessary for the 
production of good tobacco, but even they after continuous cultivation 
must from time to time be replenished with suitable manure. In certain parts 
of Java it is said that tobacco requires no artificial manure, as the requisite 
mineral constituents are continually being supplied by volcanic action. 

A valuable report on the “ Cultivation and Preparation of Tobacco in 
India” by Dr. Forbes Watson was published in 1871, appended to which 
is a translation of a “ Manual of Practical Operations connected with the 
Cultivation and Preparation of Tobacco in Hungary ” by Mr. d. Mandis, 
one of the Government Inspectors for superintending tobacco cultivation in 
that country. The following extracts have been selected as possessing 
special interest in connection with tobacco operations in India at the pre- 
sent day. After commenting on the adverse opinions pronounced by the 
London brokers on the Kaira samples of tobacco forwarded by the Bombay 
Government in 1870, he remarks; — “ These faults are either accidental, 
as in the case of the wrong mode of packing, or they are preventible by a 
careful method of curing the tobacco. The question of the acclimatisation 
of Cuban and American seed in India, intimately connected as it is with 
the question how far tobacco can be made one of the staples of Indian 
export, is far too important to be decided on such insufficient data as a 
few preliminary experiments can give._ The example of the continental 
countries, France, Germany, and Austria, where the acclimatisation of the 
American varieties has been carried out successfully on a large scale, 
clearly proves that, provided the trials be made in the same systematic and 
persevering manner, a similar process will succeed in India also, as more 
favourable conditions of climate frequently prevail there.” “ The conditions 
and circumstances attending the industry in Austria present some points of 
resemblance to those occurring in India. The districts devoted to the 
growth of tobacco in Austria are situated principally in Hungary and 
Galicia, where the soil is similar in many respects to that of large districts 
in India, and the climate very continental and dry. Although Ine mode of 
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cultivation and preparation is still to a great extent m a very backward state, COLi IVA- 
the quality and quantity of the produce satisfy the internal wants ; there, as 
in India, the improved and extended Cultivation is principally insisted on with } Conditions 
a view to an export into foreign countries.*’ “ According to the unanimous j 
statement of the reports from India, the chief desire of the native cultivators . 
is to obtain strength, which implies a high percehtage-of nicotine in their | 
tobacco. But the Havanna tobacco is exactly that which contains the j 
smallest known amount of nicotine, and the most^ esteemed varieties of j 
tobacco generallj’ appear to contain less of this principle than the common | 
tobaccos, whilst, on the other hand, they are distinguished by richness of 
aroma. Exact scientific observations and experiments have established 
beyond doubt that complete acclimatisation, that is, a complete reproduc- 
tion of the plant with all its distinguishing characteristics, is not obtained 
by merely using the seed of the desired variety. The acclimatisation de- 
pends on a concurrence of several conditions, and in the exact measure in 
which these conditions are fulfilled, the acclimatised variety will approach 
to, or recede from, its original character. The observations which bear on 
the whole question may be considered from a twofold point of view — i. 

How far are the botanical characters of the plant, the number, size, and 
shape of leaves, the position of the ribs, &c., preserved 1 _ 2, What are the 
changes in chemical composition ensuing on acclimatisation, as_ compared 
with the original plant ? It may be remarked that if the scientific investi- 
gation were complete, the two points just mentioned would_ embrace the 
whole question. As matters stand, however, the data bearing on these 
points afford only means for sifting and ascertaining the meaning of the 
various practical observations made on the smoking qualities of the differ- 
ent kinds of tobacco, on their combustibility,, strength, and aroma.” 

*‘ The individual and distinctive characters of the various tobaccos, as arti- 
cles of consumption, depend mainly on the proportion of four elements : — 
isi, on those of the mineral constituents, among which the potassium salts 
arc most important; 2»d, on the amount of albuminous compounds ; 37 -d, 
on the amount of nicotine ; 4th, on the amount of nicotianine and of the 
essential oil. The influence of the mineral constituents on the properties 
of the tobacco leaf, as at present established, seem to be twofold. In the 
first place, the ash seems to act by its great amount as a preserving and 
antiseptic principle, preventing and stopping the fermentation, thus facili- 
tating the operation during the curing of the tobacco, and rendering the 
final commodity stable and unalterable. In the second place, the presence 
of a large quantity of potassium salts, and especially of the nitrate and 
carbonate, seems essential to assure a proper burning of the prepared leaf 
a most important point in the estimation of various kinds of tobacco. In 
so far then as these two properties are concerned, the value of the products 
will not depend on the kind of seed taken, but only on the soil on which 
the plant has grown and the kind of manure which has been employed.” 

“ The albuminous^ substances amount to 10 and more per cent, of the 
dry leaf before curing. Their presence in the prepared tobacco prevents 
the proper burning, and besides gives rise in burning to a disagreeable 
smell which overpowers the aroma of the leaf. It is the chief end of 
curing and fermentation to get rid of these substances.” “ The condi- 
tions which favour the formation of the compounds which give to the 
tobacco its aroma are sunshine, warmth, and a light airy soil, sandy or 
calcareous. Thus it comes to pass that a given variety of tobacco may 
either be very strong, but containing fewer of the aromatic principles, or 
rich in aroma and less strong, the latter kind being the more esteemed of 
the two. The H avanna is the example of a tobacco of this 
kind,” “ From this cursory view of the principal constituents of the prepared ' 
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tobacco leaf, it appears that its outward shape and size, the strength and 
disposition of the ribs, &c., together with the character of the aroma, 
depend to a large extent on ifie kind of seed used, and will probably 
remain substantially unchanged in the acclimatised plant ; whereas the 
amount and relative proportion of the mineral constituents depend ex- 
clusively on the soil and its cultivation ; and the amount of nicotine and 
the quantity of the aromatic substances partly on the soil, and partly on 
the joint influences of temperature, sunlight, and moisture. The conclu- 
sion to which the above paragraph more especially points is the import- 
ance of the influence exercised by the soil.” “ Numerous experiments and 
observations bear out this view.” " In the numerous notices about Indian 
' tobacco published in the Proceedings of the Agri.-Horticultural Society 
of India there is repeated mention of a valuable variety of tobacco re- 
stricted in its growth within narrow limits, and diflerent from the usual kinds 
grown in the villages around. The action of the soil on the plant, is 
twofold. It acts by the chemical constituents contained in it, and by its 
state of aggregation and its physical properties. As the tobacco is a very 
exhaustive plant it wants an ample and rapid supply of its ash consti- 
tuents and of ammonia. The want will be best supplied when.the soil con- 
tains a great proportion of vegetable mould, as this will present a large 
proportion of the ash constituents in a soluble form. The physical pro- 
perties of the soil which most influence the cultivation of tobacco are, its 
slate of cohesion, its power of retaining water, and its power of absorbing 
heat.” “ For the cultivation of aromatic varieties of tobacco, a light loose 
soil, readily absorbing heat, is required, such as a sandy or calcareous 
soil. This kind of soil will never have a high retentive power for moisture, 
and this is of considerable importance, as stagnant moisture must be care- 
fully_ avoided. On the other hand, the soil should always remain slightly 
humid.” "'The next important conclusion is, that in order to obtain the 
same combination of strength and aroma in the acclimatised plant, it must 
be placed under equally favourable conditions of temperature and mois- 
ture,” "In this respect India is situated more favourably than the Europe 
States, where the foreign varieties of tobacco have been acclimatised, and 
where the principal advantage consists in the better shape of the plant, 
and in the position, number, and disposition of the leaves. In Europe ' 
the climate is such as not to allow of the full attainment of the . original 
aroma; although, even as regards aroma, the plant raised from Cuban 
seed in Austria is favourably distinguished. The diversity of climate im 
India ought to enable us to put the acclimatised plant under conditions 
similar to those existing in the country where it is indigenous.'’ “ The 
cultivation and preparation of the. acclimatized as well as of the native- 
varieties of tobacco (intended for export) can only be carried out success- 
fully when certain fundamental principles are • acted on._ The most im- 
portant of these refer to the following points: — i, choice of seed; 2, 
proper system of manure and of rotation of crops ; 3, proper system of 
cutting and gathering the ripe leaves ; 4, proper mode of curing the leaves ; 
5, commercial assortment of the produce. First, as regards the seed, it may 
be observed that in France the greatest attention is how paid to its selection-. 
Formerly, nearly every cultivator of tobacco provided , his own seed ; now,- 
the Government administration. has taken this matter into its hands, and 
grows its own seed, selecting' with extreme care only the finest plants for 
It, and this seed it supplies to the farmers, who are prohibited from using 
any other. There arc several advantages in- this system. , The seed pro- 
ceeds exclusively from the very best varieties, and each variety is kept dis- 
Unct in cultivation, so that the seed sown by the farmer is uniform in kind. 

I This IS a very importr.nt matter.” “ A proper system of manure and of 
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rotation of crops is of great importance, because tobacco is a very exhaus- 
tive plant. The mineral substances essential for the ^growth of tobacco 
are chiefly bases ; potash, lime, and magnesia,— whereas the amounts of 
phosphoric, sulphunc, and silicic acids are less important. Now as these 
latter substances are exactly those most important in the cultivation of 
grams, the position oi tb?: rdaViow oi crops Or the, \ 

store of available mineral substances in the soil, made up partly by the 
ever progressing decomposition of its constituents and partly by manure, 
the tobacco will principally exhaust the potash, lime, and magnesia only, 
whilst phosphoric, sulphuric, and silicic acids will go on increasing in 
amount. If now a crop of grain be taken from the same soil, these acids 
will be used up, whilst potash and lime will be accumulated, thus restoring 
to the soil the conditions for growing tobacco. A proper manure is of 
essential importance. Thus, on soils poor in lime the use of burnt lime 
or g>psum is recommended. Cow, sheep and goat’s dung is most usually 
employed, besides sewage, which being rich in ammonia and potash does 
very good service. ” 

“Next in importance is a proper system of cutting and gathering in 
the ripe plant. Carelessness in this respect is one of the greatest defects 
t in the cultivation of tobacco as practised in India. Throughout Europe, 
in the United Slates, and in Cuba, the gathering does not take place at 
^once, but extends over a long period, the leaves being taken one by one 
"as each gets ripe.” “The same care is taken in Turkey to collect only 
the ripe leaves. In Albania and in the district of Salonichi, where the 
finest Turkish tobacco is grown, the gathering extends over from three to 
four weeks, and takes place at five different periods.” “ If the gathering 
of all the leaves is done at the same time, then one cannot fail to gather 
one portion of them while yet unripe, and another portion when over-ripe. 
The consequences are almost equally fatal.” “ The proper moments for 
the gathering of the leaves are just the latter stages of ripening, when the 
mineral substances are rapidly increasing. Then the mineral substances 
begin to diminish again, thus reducing the combustibility of the final pro- 
duct the guvnuvQse suhstauces dlmlulsh ecyially , which reuders the dried 
leaves less elastic and more crisp and brittle, and subject to being reduced 
into dust; and finally the proportion of nicotine is rapidly increasing, 
although in all finer qualities of tobacco an excess of it ought to be care- 
fully avoided.” “ The curing of the leaves is perhaps the most important 
operation. It can be done properly, only when the previous operations 
have been executed with all the care insisted on in this report, for even the 
best material can be entirely spoilt by bad curing. Curing consists of a 
series of operations. The cut leaves are first allowed to wilt, in the next 
stage they acquire the proper colour, then they are dried, made into ‘ hands,’ 
and finally undergo a fermentation. In the first three stages most of the 
usual methods of manipulation are defective. It is here to be noticed that 
in the course of his experiments in Dharwar, Mr. E. P. Robertson hit on 
the right principles. For an account of these experiments see paragraphs 
under Bombay Cultivation.” “The leaf is subjected to a remarkable 
transformation during the curing. The organic substance undergoes 
the process of decomposition, water and carbonic acid are given off, 
and compounds are formed containing a higher percentage of carbon 
distinguished by a brown colour, and probably analogous to the brown 
compounds composing the rnould produced by decay of vegetable matter. 
At the same time the albuminous substances are being partially destroyed 
during the whole process of curing, and especially during the final stage 
of fermentation. This chemical transformation is a gradual process, and 
requires time— weeks and months even— to develop itself fully, and during 


CULTIVA- 

TION. 


Conditions 

necessary 

for. 


N. 108 


368 


Dictionary of the Economic 


NICOTIANA 

Tabacum. 


Tobacco. 


CULTIVA- 

TION. 


Conditions 

necessary 

for. 


this time there are other influences at work which may become injurious to 
the product if ihc utmost esre be not tuken. j'c/. If liio allowed 

to dry too soon, and especially if they are exposed to the sun, the.process 
of_ the decay of th^substance of the leaf, and the decomposition of albu- 
minous matter i^cn incomplete ; some of the shaded portions of the leaves 
'■GmakLgCGStt^.And the portions exposed to the sun get yellow, not in con- 
^„^tl'quence of the internal decomposition, but solely because the chlorophyl, 
or green colouring matter, becomes bleached by the sun. Such a leaf will 
finally present an uneven colour, a chequered appearance, and, especially 
the portions which got dry in the sun, will be very brittle and crisp. 

If, in consequence of careless manipulation in the handling, the leaves are 
allowed to rub one against the other, or if moisture in drops collects on 
their surface, either by rain or by artificial moistening, or even by too 
violent a sweating, then those places begin to rot, become very deep brown 
or even black, the fibres of the leaves become injured, and the leaves alto- 
gether become brittle after drying, jrif. The fleshy midribs are a great 
difficulty in complete drying, and unless they get completely dry they will 
entail mouldiness, which may communicate itself to a great portion of the 
leaf. 4i/i, The operations during the curing require a repeated handling 
of the leaves, and only a very methodic way of manipulation will prevent 
mechanical lesions, holes, and fissures, all which cause a serious diminu- 
tion in the value of the produce, because such leaves cannot be applied to 
the manufacture of cigars. It will be seen that most of these points are 
taken into account in Mr Robertson’s directions. (See under Bombay 
Cultivation.) The proper manner of sorting, packing, and arrangement 
for the market generally is of very great importance in ensuring com- 
mercial success. The sorting must have reference to three different 
obiects : ist, it must refer to the ultimate destination of the tobacco, so 
that tobacco suitable for the production of cigars shall be separated 
from that which is to be used for cutting up and from that used for 
the manufacture of snuff ; 2«d, it must look to quality, that is, to the 
more or less successful curing, so that all the kinds of leaves are again 
sub divided into three or four portions of different quality, by which means 
a much better price is obtained for the whole quantity of tobacco, because, 
if a small percentage of good leaves be interspersed among a large num- 
ber of second-rate quality, the manufacturer will disregard the good leaves 
altogether, and fix the price as if the whole bale were uniformly second- 
rate ; 3rd, it must take size into consideration. Good sorting is a most 
tedious and difficult operation, and can only be carried out successfully 
when the precautions here insisted on have been observed during the 
whole cultivation of the plant, that is, when the same kind of seed_ has 
been employed and the plants consequently all belong to the same variety, 
and when the gathenno of the leaves has taken place in such a manner 
that the three to ‘•ix differi nt kinds found on the same plant have all been 
collected at different periods and kept separately. Besides, it needs a 
very' good judgment to recognise the precise quality of every’ leaf and its 
special suitability for some particular destination, a destination often de- 
pendent not only on the inherent qualities of the leaf, but also on arbitrary 
trade customs,” “The great difficulty in curing tobacco is the disposal of the 
midrib, which persists in either drying stiff or not drying at all. But why 
should it not be removed ? Not entirely, for then the leaf would be split into 
two, but only on the back of the leaf, where the convex and greater part of 
the midrib projects. The operation, though a delicate one, would become 
easy to any ^ child after an half hour’s practice. 'J'he operator would 
I take a leaf in his left hand, holding it between his finger and thumb at 
, the stalk end. About half an inch from the end (the stalk end), he would 
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make an incision in the midrib with the thumb-nail of the right hand and CULTIVATION. 

turn up an end. He would then take hold of this with the finger and necessary for. 

thumb of the right hand, and with an equable force pull off the midrib 

downwards towards the point of the leaf. As soon as it became very fine, 

and there was a danger of the leaf being torn, he would nip ^e-midrib 

off with his finger and thumb. By this the concave or nearly flat surface 

of the midrib wourd be left on the upper side of the leaf, while on the 

back of the leaf the only sign of the midrib would be a narrow depression 

running down the centre of the leaf where the troublesome midrib had 

been. 

" The sun-flower (Helianthus) might be advantageously grown among 
the tobacco, irf, for the shade it would give to the larger and coarser 
tobaccos required ; 2nd, for the admirable stringing rods (if string itself is 
not used) which their stems supply ; 3rd, as they would (if their leaves 
were ploughed into the ground) give almost the exact vegetable mould 
which is required by toDacc(.>. From the exposition presented in this 
report, it is manifest that great and sj’stematic care must be given to the 
acclimatisation and preparation of tobacco to ensure a good result. From 
the choice of the district and soil where the plant is to be grown, through 
all the stages of cultivation and preparation, every stage is of decisive 
influence on jthe final produce, and the neglect of any one of the manifold 
precautions will at once tell upon the marketable value of the leaf, and 
render the production unremunerative.” " The very wide scope of the 
question is evident. It involves nothing less than the reform of a consi- 
derable branch of agriculture.” ” This reform can only be brought about 
gradually and by the force of example, which is the only manner in which 
agricultural reforms have ever been introduced. The possibility of grow- 
ing superior varieties of tobacco must be demonstrated practically, and 
this not only in a few garden experiipents, but on the same scale and in 
the same manner as it is to be conducted by the producers. The proposed 
measures are, therefore, not merely tentative, and promising only a pro- 
blematical success; on the contrary, precedents applying very closely to 
the point show that it is only necessary to follow a known tract and apply 
principles which have already succeeded in the case of other commodities. 

And the similarity between the proposed cultivation of tobacco and that 
which has been successfully carried out in the case of tea is very great. 

In both instances the object aimed at is the production of a leaf contain- 
ing certain active principles, and combining certain conditions as regards 
strength and aroma ; and even the processes in the final preparation of 
the leaves are in some measure analogous and certainly require as much 
nicety of manipulation in the one case as in the other. More than this, 
the conditions under, which the experiments on the tobacco will have to be 
conducted are far more favourable to their success and to their economical 
importance than was the case in the parallel instance of tea. Tea was an 
entirely' new culture; the popular interest in it hadlo be created ; whereas 
thousands of acres are already devoted to the cultivation of tobacco, and 
a vast mass of people are already interested in everything which affects 
the commerce in one of their own chief articles of production. It remains 
only to open to them the prospect of an advantageous export trade by 
showing the preliminary conditions which must be satisfied in view of this 
prospect.” 

Mr. O’Conor, in the concluding chapter of his exhaustive report, gives 
a useful summary of the conditions and prospects of the tobacco industry 
in India in 1873. There is no reason to suppose that since that date the 
quality of the bulk of Indian tobacco has in any way improved; and 
although comparatively little has been done to increase materially the 
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export trade to Europe, still the results of private enterprise afe continually 
showing to what extent improvement can be effected with capital aided 
by Western experience. 

As to the possibility of improving the quality of Indian tobacco up to 
the standard required for European Consumption, Mr. O’Oonor remarks 
as follows 1— ‘'Undoubtcdlyaconsiderabletimemay be expected to elapse 
even after Indian tobacco generally has been improved up to the point whefe 
it will be fit for export to the European market, before any such very ex- 
tensive demand will arise as to make a development of the area of cultiva- 
tion necessary; but the actual extent of cultivation is very great, and it is 
desirable to consider whether efforts might not with great advantage be 
made to improve the quality of the tobacco now produced in this country 
up to the standard required by European taste, as well as to increase the 
yield of the cultivated area. In the first place, any well-directed effort to 
improve the methods of cultivation now pursued, must, pro tanio,<te~a.ct 
upon the general agriculture of the country. Tobacco is essentially a crqp 
which requires high cultivation, and the example given by the successM 
growth of tobacco in -accordance with sound principle will, of necessity,! 
have a most beneficial effect upon native agriculturists. In the plains ofj 
this country all lands yield two crops in the year, and land which has been* 

- properly prepared for tobacco will require comparatively but little attention 
for the second crop, while this at the same time, in consequence of the 
high manuring and deep cultivation required for tobacco, may be expected 
to give much more than an average yield. The crops taken off tobacco 
land in the second year in America are always mpeh heavier than thos6 
given by ordinary lands not previously treated for tobacco.” “In the second 
place the importation of tobacco into India, caused as it is entirely by the 
presence of the European population' of the country, would almost alto- 
gether cease coincidently with the improvement of the quality of the local 
produce up to the European standard. And in the third place, I conceive 
it to be an object of importance to improve as much as may be possible 
the quality of a crop which already occupies an enormous space in the 
cultivated land of India.” “Weare acquainted with many places in India 
which now produce abundant crops of good and tolerably well-flavoured 
tobacco, and it is to these places that the efforts of tobacco planters should 
be directed. It is useless to undertake the cultivation of this plant in 
tracts like the Berars and the Central Provinces, where the climate and 
soil are alike unfavourable to tobacco, and where consequently the yield 
is poor and the quality bad. The tobacco-gi'owing tracts ot India are 
comprised in Burma, many parts of Bengal, some small scattered tracts 
in the North-West Provinces, a large area in the Bombay and Madras 
Presidencies, and the Native State of Travancore. In these provinces 
the cultivation might be spread and the quality of the produce very greatly 
improved.” “ It has been grown in India for two hundred and fifty 
years ; its cultivation is widely diffused, and in some places the produce 
enjoys good repute among Europeans as well as Natives. The improve- 
ment of-ithe quality, and the development of the industry, so as to make 
tobacco a profitable article of export to the European market, now seem 
to lie with the private capitalist rather than with the Government. The 
question for consideration seems to be, how far the Government can and- 
should encourage and sustain the well-directed efforts of individual or 
associated capital and energy in working out and extending an industry 
which has taken deep root in the country.” 

After the publication of Mr. O’Conor’s report, which clearly indi- 
cated the conditions and possibilities of the tobacco industry in India at 
that time, the question arose as to whether the Government, by importing 
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skilled carers from America and other countries, and posting them in the ^OLTIVATION 
best tobacco-growing tracts of India, could effect such a general improve- neces^ry for. 
tnent in the quality of Indian tobacco, as would enable it to compete with 
the bulk of the leaf imported into Europe from America. The opi- 
nion, however, of. competent officers was, on the whole, unfavourable 
to the proposal to import foreign curers to instruct the people, as it 
was thought that more substantial good would arise by encouraging 
private enterprise. The progress which has taken place, especially in 
the Madras Presidency', affords a better indication of future success, than 
could be obtained by any number of experiments carried out under the 
direction of Government. Some extracts from a letter on this subject by 
Mr. Broughton are here given " From my experience of the natives of 
the Madras Presidency, 1 do not at all think they would follow any im- 
proved method of dealing with their tobacco, unless indeed a pecuniary 
advantage in the change could be made immediately apparent to them 
in their narrow experience. Substantial proof would, 1 think, be neces- 
) sary of the mohe}’ advantage to be obtained before a ryot would volun- 
' tarily alter the current method of manufacture which 'has so long been 
pursued in his district.” “This could only, under any circumstances, 
occur in a few districts, as most tobacco cultivators are quite content with 
a local sale of their crop, and, furthermore, there are but few districts 
in this Presidency where tobacco, fit for European sale, can rgadtly be 
grown. This latter is, I think, rendered evident in my various reports on 
tobacco. Furthermore, I do not believe there is any great art in the 
proper curing of tobacco. This, I think, is evident from the fact that 
tobacco is successfully cured in the Philippines by a people that are cer- 
v tainly not more intelligent than a native of South India. Even now the 
tobacco of the Godayery lunkas and Dindigul is also successfully cured 
by natives, though it requires a certain experience before their cheroots 
are thoroughly liked by Europeans. At the present time, there are 
European firms in South India, as Messrs. Campbell &. Co., Dindigul, 
and Messrs. Roberts, Coconada, who are attempting not unsuccessfully 
to produce Indian cheroots for European smokers. The judicious care 
necessary for the curing of tobacco, which is more necessary to success 
than special art, will, I think, be produced in the districts, as the trade 
of these firms extends. As a personal opinion, therefore, I cannot see 
that the introduction of a teacher from Manilla would be productive of 
much good to South India, My previous reports have abundantly 
shewn that it is in the more jungly districts of India that the best tobacco 
can be grown. l>avancore, Burma, the wilder parts of Coimbatore, the 
Lower Pulneys, &c., have produced the best, with the c.xception of the 
centres cited above. The ordinary practice of placing good tobacco seed 
in the hands of tahsildars for cultivation in unfavourable districts can 
never result in success for many reasons. But I would respectfully 
recommend that small quantities of good seed should be issued to planters 
who would take a more intelligent care and interest in the growth and 
curing of tlie crop than can be expected from tht ryot. The planter 
would also possess a better discrimination in the quality of his product 
than the latter.” 

Regarding the measures which should be adopted for improving the 
quality of Indian tobacco, Messrs. Campbell & Co. of Dindigul, who 
have had several years’ experience in the preparation of tobacco, especially 
for the manufacture of cigars, thus express their opinion: — ^"In South 
India the climate is much against the methodical curing of tobacco, which 
ripens lUSt as the atmosphere gets dry and parched ; the consequence is 
the curing has to be hurried- to prevent the leaf becoming brittle, and 
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what, no doubt, the ordinary cultivator fears more to prevent, logs of 
weight by the rapid_ evaporation of the moisture in the leaf. The curse 
of tobacco-growers in these districts is this hot parching atmosphere 
in February, April, and Mayj but for it .Southern India might compete 
successfully with Cuba ; hasty slurred-over curing ruins our leaf. We 
ourselves have in a small way remedied this by bringing in half-cured leaf 
from native gardens and slowly curing it in vaults built at considerable 
cost below ground where we could produce an artificial atmosplure. As 
this artificial atmosphere is absolutely necessary for the successful curing 
of tobacco in Southern India, we would suggest the erection of curing 
sheds in suitable localities where the produce of native gardens might be 
brought and slowly and methodically cured. The difficulty would be, that 
native gardeners would not bring their leaf unless it was purchased. 
Government might not care probably to make such large purchases. 
Moreover, intimate knowledge of the localities is necessary, as the leaf 
grown in the vast proportion of native gardens is of no use whatever for 
burning ; the soil in which it was raised and the water in the well by which 
it was irrigated being deficient in the necessary ‘ salts.' This leaf is used 
for chewing, and there is a great demand for it. Coffee planters seldom 
cure their own produce. The berry from perhaps a hundred different 
est-ites goes to the same curer on the coast. Tobacco should be treated in 
the same way. The cultivator has not sufficient time to devote to the 
curing of his produce. Curing should be quite a different and separate 
industry. It would then be slowly and carefully undertaken and attended 
to. In South India cultivators of gardens irrigated by wells get usually 
three crops off their soil in one year ; the consequence is, that no sooner 
has the tobacco been cut than the roots arc tom up, the ground ploughed 
and grain sown ; until this is done and finished, the tobacco is forsaken, 
and at its most critical moment the curing is neglected. Often have wc 
heard the native gardener grudge the time that tobacco curing requires ; 
again, where is there a native gardener who will go to the expense of build- 
ing pxicka to enable him to produce an artificial atmosphere ? Now, as 
the tobacco gardeners in Southern India cultivate remarkably well, but 
fail in the curing, we have long recognised the fact that, as in indigo 
planting, so with tobacco, the produce should be raised by natives, and 
the curing should be done by Europeans. Indigo planters build factories 
in the native centres of cultivation, watch the culture, and carry the pro- 
duce to the factories where European supervision has raised Indian indigo 
to its present high standing. So must it be with tobacco, and with 
assistance to the pioneers of the new industry from povernment we fear 
not that South India may some day see the factories of the European 
tobacco planters.” 

Mr. Tucker, in his note accompanying the report on the Statistics of 
the Inland Trade for 1888-89, flakes the following remarks in regard to the 
condition and prospects of the tobacco industry in India: — “ The princi- 
pal barrier against a larger trade lies in the ignorance of the natives of the 
art of curing the leaf. A sufficiently profitable market might be found for 
ordinary Indian tobacco if it were properly cured ; but the manner in 
which the narcotic is usually consumed by the natives themselves does not 
encourage a knowledge of curing. It is either chewed as a dry powder 
mixed with lime, or smoked in the form of a conserve or paste mixed with 
treacle and other ingredients. In either case, pungency rather than aroma 
or delicacy^ of flavour is the chief desideratum. The best prospect of im- 
provement in Indian tobacco manufactures lies in the steadily increasing 
consumption among the richer classes of natives as well as the European 
population of the country cheroot and pipe tobacco.” 
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Chief ^Operations.— Mr. Schiffmayer’s paper bn “Tobacco and its 
Culture, published in the Annual Report of the Madras Agricultural De- 

information on the cultivation 
and curing of tobacco, and more especially with reference to the 
methods best adapted to the climatic conditions of South India. Omitting 
the detailed directions concerning the cultural operations some extracts 

the various stages in the preparaTL of the 

leaf from the time of its ripening until it is read3'for the market • “ The 

plantscommencetoripen about three months after being planted: thb 
sh sreen^colour'^ I^ves assuming a marbled appearance and-a yellow- 
lips bend dofnu^rdl.” and the 

after ^he^^dew'^off’^he matured, it should be harvested only 

alter me aev. is off the plants and not on a rainv dav. There are two 

i- 

E? ssir 

proper colour, unless stacked earlv IE ^ 



cumstances generally, I belie7e thrr..tt- .I’' 'T 

adapted than gathering the leavL sfnHv the whole plants is better 

long knife or chopper ^lould be used " 

left hand about 9 inches from th^Pmun^^ a " the plant with his 

hand, cuts through the stem of his right 

plants are sufficfentlj Ihe^ound. If the 

proceed to cut down others ; if, hoirevcr tTe f ° u and 

the leaves to be injured by layino- thcm'i^f plants are so brittle as to cause 

another person to carry tLrn^at once iinHe plants to 

answer, provided thatlt conta^L TsunfcTe^l* 

to admit of regulating the circulatinn number of doors and windows 

to answer very- well. ^The shed shouW seems 

ing three rows of tobacco in it onn ^ enough to admit of hang- 

thc first row should be about t to ■; feet' bottom tier for 
s-ze of the plants, which should VnfVu according to the 

should be 3^^ tos’feet higher thin the ground; the second tier 

higher than the second fhf.vhnl" ‘he third 3 to 5 feet 

bottom of the shed to the Ifighes^ rier^»"^. Wh ‘he 

large scale the same arraignments sh^dd ’’h" tobacco on a 

may be made higher and be be made, but the building 

tobacco for the purpose of striLiin to place thl 

the plants immcdiatelv after thevli’sv ^^*%tobacco-shed being ready, 
from the waggon or tralisferre^’ 
can be given as to the distance w 1 ‘ No mle 

each other; the distance to b^ given va^e7^°°® 

the plant, the degree of ripenefs iid « to the species of 

The purpose of hanging fhe ilant here ''’father. 

leaves to dry graduallv to .assume i u’’® ’°"';®" ‘° ‘he 

. assume a good j ellow colour, to cause a slight 
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fermentation in them, but to allow such circulation of the air between the 
plants as \Vill facilitate the gradual escape of the moisture from the plants 
and to prevent the iniurious development of ammonia and other combina- 
tions that give rise to the bad flavour in the tobacco. How to attain this 
must be left to the judgment of the cultivator ; he, by frequent examination 
of the plants, and by careful observation of the changes going on in the 
leaves, will soon find out the right way to accomplish it.” " The leaves 
must be examined carefully every day ; there may be some plants which 
dry quickly, others more slowly ; one plant may progress very well, where- 
as another hanging close by decomposes too rapidly, and again another 
too slowly.” “ The plants should remain on the lower tier until the leaves 
have turned yellow, which will lake place within six to ten days according 
to circumstances ; after this they should be hung on the upper tiers. There 
they should be hung more apart, each plant hanging free,” “The light 
yellow colour of the leaves should change into a dai k yellow golden colour 
or light brown. After hanging on the upper tier for about a week, the 
veins of the leaves will be nearly dry leaving only the midribs pliant. 
The drying of the leaf and the changing of its colour proceed gradu- 
ally, commencing from the margin .and proceeding to the midrib. At 
this time the plants may be hung closer together, the evaporation from 
the leaves being little.” “ All the windows may be kept open from this 
time ; the: tobacco may also be brought into an open shed or even hung . 
outside exposed to the sun. In about a week more the midribs will be 
entirely dried up, and the tobacco fit for stripping. 

“ Stripping may be performed at any time,' provided the leaves after 
being once properly dried have again become pliable. For stripping. 
Such a numlier of. plants as will furnish work for several days should be 
taken down on a moir.iug'Tvhen the plants have absorbed some moisture 
and have become elastic; they should be put in a heap and properly covered 
to check evaporation. If, however, the night-air should be so very dry 
that the leaves cannot absorb sufficient moisture to become pliable, then a 
moist atmosphere can be created either by steam, or by pouring water on 
the floor, or by keeping chatties with water in the shed. If this cannot be 
done, the tobacco must remain hanging until there is damp weather. 
Under no condition should the tobacco be stripped when not pliant, that is, 
if the leaves are so brittle that they would break when bent or rolled. 

“SokTiNG. — Tobaccointended for smoking should be carefully sorted 
when stripped. There should be four sorts, large equally good 

coloured untorn leaves ; and, leaves of good size and colour but torn ijfr 
leaves of inferior colour and bottom leaves, and 4ih the refuse containing 
shrivelled-up leaves, &c,, to .which may be added the suckers. Leaves 
under No. i when thin, elastic, and of good species, arc mostly valued as 
wrappers (outside covers) for cigars. No. 2 may also be used as wrappers, 
but are less valued than No. i ; they are adapted for fillars and cut to- 
bacco,” “ The leaves should then be made into hands, that is, ro to 20 
leaves should be tied together by twisting a leaf round the end of the stalks ; 
each sort should be attended by a special man to avoid mixing. ” ” When 
making the ^hands of the two first sorts, the man should take each leaf 
separately, smOothen the same on a flat board, leave it there and take 
another leaf, treating it in the sameway and continue thus until a sufficient 
number is ready tO make a hand. When the hand is ready, it should be 
laid aside, and a weight placed upon it to keep the leaves smooth. 

Bulking.^ — Bulking means placing the tobacco leaves in heaps for the 
purpose of heating it, in order to attain colour and flavour; this is carried 
outin_ various ways, nearly all of which involving great labour and risk. In 
most instances tobacco loses more or less in value during the process called 
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curing. It must here be mentioned that the more care is taken in raising 
the crop, tlie less attention the tobacco requires in the shed. With a good 
species of tobacco grown on light friable soil, treated as laid down in this 
paper and the leaves dried as mentioned above, little care will be ne^cd, 
after the leaves are dried and stripped. Bj- the dr5-ing process described, 
the leaves will have undergone a slow fermentation which makes it un- 
necessary to watch or guide a regular fermentation afterwards, hence 
bulking, and fermenting as generally understood, are not required.” “If 
the colour of the leaves is not uniform, or if it is desired to give them_ a 
browner colour, then the heaps mvist be made large and a somewhat moist 
atmosphere is required in the storing-room. This will cause fermentation 
to set in after a short lime, and the heat to rise after some da3'S so much 
that rebulking is required, which is done by putting the top leaves of the 
old heap at the bottom of the new one. Under such circumstances, the heap ^ 
must be frequently examined during the few first weeks to prevent over- | 
heating. It is advisable to rebulk the tobacco also, even when not much 
heated after the first fourteen daj's, and again a month later to ascertain 
the exact stale in which it is. Sometimes the tobacco becomes mouldy ; 
this may occur especially with tobacco which has been manured .with 
chlorides, which cause the tobacco to become more hj'groscopic than when 
manured otherwise. If this occurs, the mould must be brushed off, and, if 
necessary, the tobacco dried. The tobacco may now remain heaped in 
the store-room until there is a chance for sale.” “ It is sometimes the 
custom to subject the tobacco leaves to some sort of improvement. There 
is no doubt that by proper application of ingredients the value of tobacco 
may be much enhanced. The most costly tobacco often commands a high 
price, not so much on account of its inherent flavour as on account of that 
given to it artificiallj'. In most instances, the best course to be adopted 
is to leave the improvement of the leaves to the manufacturer. Many 
ingredients are employed to improve smoking tobacco. They tend— 

(1) to make the tobacco more elastic and flexible; 

(2) to remove the coarse flavour; 

(3) to add a particular flavour ; 

{4) to improve the burning qualit}’; 

(3) to improve the colour. 

To make the tobacco more flexible and pliant, the leaves are macerated in, 
or sprinkled with, a solution of sugar. In hot countries this is often neces- 
sary to give tobacco such an elasticity as to become fit for handling, es- 
pecmlty when intended for wrappers, and maj- be done by an intelligent 
cultivator. To remove the coarse flavour, tobacco is often macerated in 
water or in a solution of hydrochloric acid ; the more coarse the flavour of Ihe 
tobacco, the stronger is thesolution used. Sometimes tobacco is- steeped in 
a mixture of sugar solution and diluted hj’drochloric acid. To extract the 
fait)' matter, tobacco is macerated in alcohol or spirit of wine.” “ In 
the maceration of tobacco for the purpose of influencing the flavour, the fol- 
lowing ingredients are mostly in use : — Cognac, vanilla, sugar, rose-wood, 
cassia, clove, benzoin, citron oil, rose-wood oil, lh)Tne, lavender, raisins, 
sassafras-wood, orange, and many others. The burning quality is im- 
proved by macerating tobacco in, or sprinkling it with, a solution of carbo- 
nate of potash, acetate of potash, acetate of lime, saltpetre, g:c. Badly burn- 
Y'g cigars inserted for a moment in such solutions are much improved. To- 
bacco treated with acetate of lime yields a very white ash. The colour of 
tobacco is sometimes improved by fumigating the leaves with sulpiiur and 
by the application of ochre and curcuma. Although it may be said that 
fine tobaccos generally do not require any impregnation with foreign 
matter for the sake of flavour, yet the manufacturer resorts frequently to^il 
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to give the leaf a particular aroma. An inferior tobacco, however, which 
often would not find a market, is sometimes so much improved by artifi- 
cial means, as to compete successfully with the genuine fine article. A 
special preparation of tobacco for snuff is seldom attepmted by the culti- 
vator. With reference to the preparation of tobacco for export, the sorting 
of the leaf is of the utmost importance. Only first and second sorts 
should be exported. It would be well to remove the midribs whereby the 
cost of transport and customs duty would be greatly reduced. Finally, it 
must be mentioned that the value of a cigar depends, not only on the 
intrinsic value of the leaf, but to a great extent on the mode of manufac- 
turing the article. Thus, the raw material may be of good quality, but if 
the maker does not classify the leaves properly, or, if he rolls his cigars too 
hard which must vary according to the qualities of the leaves, the cigar 
will burn badly. The best burning leaves must always be used for wrap- 
pers. If this should be neglected, the inside of the cigar burns faster 
than the covering, the air has no access to the burning parts, and the 
empyreumatical substances are volatilised without being decomposed. 
Such cigars, therefore, make much smoke and smell badly,” 

Diseases of the Tobacco Plant. — The various diseases to which the 
tobacco plant is liable in India are, with the exception of those brought 
about by unseasonable weather, mostly preventible. No animals, except 
insects, will touch the tobacco plant in the field. Caterpillars and grubs 
are more or less troublesome in certain localities. The only effectual re- 
medy is to employ coolies to collect and destroy the worms morning and 
evening. In America, where caterpillars are a more -troublesome pest, 
turkeys are taken into the tobacco fields to feed on them. Guinea fowls 
have also been recommended for this purpose. In the Jhang district of 
the Panjdb the tobacco plant is said to suffer greatly from the attacks of 
the mula, a whitish brown woolly caterpillar, which devours the plant at 
the base of the stem just below the surface of the ground. These cater- 
pillars are said to be more troublesome during rainy weather. 

Diseases of the nature of blight frequently occur during unseasonable 
weather, or when an unfavourable wind is blowing, during critical stages of 
the plant’s growth. In the Panjab there is a disease known under the 
names of tela and saresa (glue), which attacks tobacco and many other 
crops j 'it appears as an oily substance deposited by an aphis, and rain is 
said to be the only remedy. IVlr. Nicholson enumerates various diseases 
which are more or less prevalent in the Coimbatore district — Sdmhal ap- 
pears when the weather is cloudy and misty, especially at the time of 
topping or if the east wind then prevails; the leaves become ash-coloured 
and brittle, and quite unfit for use. Poriydn is also due to the east wind, 
especially if the ground is water-logged ; it shows itself in minute black 
spots over the whole leaf and stem, Muru^an or murulte is very destruc- 
tive, and is also due to the east wind; the symptoms are a sickly look, 
roughness of the leaves, and brownish yellow spots. Pachchei puhimi is 
an insect pest {Man. Coimbatore District), 

In North-West India Sd'ioani tobacco, i.e,, that which is cut in Feb- 
ruary, occasionally suffers from frost in districts west of Benares ; the 
asadrhi, or later crop, is often injured by hail, especially in districts close 
under the hills. The leaves sometimes suffer from the attacks of a kind 
of grey mildew, known as kdpti in the Azamgarh district. 

Grierson mentions a disease called Knehoha, which attacks the to- 
bacco plant in Behar; also a worm called chhiri, or handtha which at- 
tacks tobacco and other crops. Another worm called kemtdn is stated 
by him to be destructive by burrowing into the ribs of the leaves. 

The most serious injury from which the tobacco plant occasionally suf- 
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fers is caused by the parasitic growth of a fleshy leafless plant, known in 
Southern India under the name of bodti, and scientifically as Orofcanche 
nicotiana. It is a kind of broom-rape, and belongs to a family of para- 
sites. Being annuals, they are propagated by seed which, accumulating 
in the soil, and coming into contact with the particular kind of plant it 
requires to feed upon, attaches itself to it by its roots, and thus weakens 
the growth of its host, often destroying it altogether. In 1883 the tobacco 
crops on the Godaveri lankas were very seriously injured by the bodu 
parasite, and measures were taken by the Madras Government to ascer- 
tain the cause of these ravages with a view to discovering the best remedy 
for their prevention. The presence of the parasite to any great extent 
has been attributed by the natives to soil exhaustion, as web as to too 
much moisture in the soil, and they say it always increases on land not 
sufficiently silted. According to Mr. Caine, the spread of bodu is chiefly 
due to soils being worked when too w-et, and all soils insufficiently or 
carelessly cultivated are rendered liable to the ravages of this parasite 
where tobacco is growm. The lanka soil, though rich, very soon cakes, 
and, unless kept carefully tilled, is apt to become damp and sour. A simi- 
lar outbreak took place at the Poosa tobacco farm, which Mr. Caine thinks 
was caused by heaping as manure on the land enormous quantities of 
tobacco stems, which slowly decomposing formed hotbeds for the develop- 
ment of the disease. In any locality where the bodu parasite is detected, 
arrangements should at once be made to pull up the plants, which are 
easily detached, and burn them ; and if possible the crop should be chang- 
ed, as the land would no doubt contain a considerable quantity of the 
dormant seeds of the bodu plant. 

Properties of the Tobacco suitable for European Trade, — Report on 
Tobacco Exhibits at the Colonial and Indian Exhibition, 18S6.— 
A Conference tvas held in the Commercial Room of the Imperial Indian 
Court of the Colonial Indian Exhibition on the 8th Juh’ 1886. There 
were present Sir Edward Buck, Dr. Q. Watt, C.I.E., and Dr. Forbes 
Watson ; also representatives of most of the leading tobacco firms in 
London and other important commercial centres. 

The general opinion as regards the exhibits of leaf tobacco was that, 
while there was still room for improvement, some of the samples shown 
would find a distinct place in Europe, Mr. Chambers (of Messrs. Grant 
& Chambers) in the words of the report pointed out that "leaf tobacco 
had two distinct uses — isi, for cutting; 2nd, for cigars. He gave it as his 
opinion that Indian tobacco was not suitable for cutting by itself, but that 
the better qualities might be taken up for certain cigars, or as substitutes 
for American tobaccos. In the cigar industry two kinds of leaf were re - 1 
quired, one for the ‘ covers,’ and the other for the ‘fillars.’ The former 
must be thin, silky, nut brown, with the lateral veins neither spreading at 
a right angle nor at too acute an angle from the midrib. The veins must 
be equidistant, and not too thick. The leaf should be about i J to 2 inches 
at the base on- either side of the midrib, a tapering leaf not being suitable 
for covers, although useful for fillars. What was wanted for fillars was 
good quality, flavour, and burning power ; and the smaller upper leaves 
were often found the best for tins purpose. Most of the samples of leaf 
exhibited were pronounced almost unsaleable from being packed too hard, 
having a bad smell, and being often perforated, and even broken, and 
indeed in many cases almost rotten, due to imperfect curing. The process 
of curing adopted in India was pronounced imperfect, but even if this had 
not been the case the leaf was in most cases completely ruined from too 
hard packing. A few samples were, however, much admired, and one or 
two brokers were authorised by the manufacturers to take steps to pro- 
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urged that the leaf-stalks should be cut off at the base of the blade, and 
never exported to England. It was pointed out that about 75 per cent, 
of the tobacco cut for the pipe is sold, in the shape of “'shag,” at 3d, an 
oz. retail. The manufacturer sells this at 3s. to 3s. sd. a j’ound, so that 
taking the average cost of tobacco at 6d., and the duty at 3s. 6d., the 
article is being sold at considerably below cost price. This is due to the 
fact that the raw tobacco comes into the manufacturer’s hands in a dry 
state, and the profit is made on the increased weight due to moisture ab- 
sorbed. A tobacco must, to use the technical expression, ‘drink well,’ 
to be profitable, but if the importer has to pay duty upon a heavy section 
of the parent stem dangling at the end of a long and heavy leaf-stalk, it is 
impossible that he can make a profit. Indian native leaf is also very in- 
juriously coated with sand and dirt, which, apart from the trouble of clean- 
sing which this necessitates, greatly increases the duty by raising the 
weight. England is, one might almost say, well enough supplied with 
tobacco without the aid of India, and with numerous disadvantages it is 
scarcely likely that India can take an important place in the suppl}' of 
tobacco unless radical improvements are effected. Tobacco on importa- 
tion should contain not more than to per cent, of water, for although the 
duty is raised when there is less than 10 per cent, of water, it is not lower- 
ed when there is more. This is a most important consideration, and one 
that cannot be too forcibly urged, for, as has been stated, the profit in the 
tobacco trade is due to water, but it is fata! if the importer has to pay 
duty on the latter.” “ Several of the gentlemen present showed British- 
made cigars, which in the wholesale trade were as cheap as the Indian 
cigars. It was pointed out that India, if it came into the British market, 
would have to compete against home-made cigars. It was stated that 
there were only one or two tobacco-producing countries that could manu- 
facture good cigars, and these fetched an exceptionally high price, but in 
point of quality India could never compete with them. It was with the 
average quality of British cigars that India came into competition, and 
it had to be recollected that the immense difference between the duly 
on leaf and that imposed on cigars rendered it possible for the home 
manufacturer to undersell the Indian, in spile of cheap labour and all 
other considerations. It was, on the other hand, urged by some of the 
gentlemen present that through the large number of Anglo-Indians now 
resident in England a demand had been created for Indian cigars; that 
just ns Indian tea had a distinct flavour of its own, there was something 
about the Indian-made cigars which commended itself to persons who 
had smoked a good ‘Trichy,’ or ‘Burma.’ These cigars smoked well, 
the' ash remained firm, and they had the reputation of not affecting the 
head half so much as many of the ‘smokes ’ sold in the London market.” 

“ A selection of the cigars shown were cut up and examined, and a number 
smoked during the Conference. It was pointed out that, in addition to 
being too green .and damp (which thereby increases the duty unnecessari- 
ly), the cig.ars were too hard filled. H.avanna and Manilla cigars were cut 
up and show n alongside of the Indian, and it was found that, instead of 
being packed in a bunch-likc manner, the filling of the Indian cigars went 
throughout the entire length. This allowed of their being hard packed, a 
defect nhich made them too heavy, and difficult to smoke. At the same 
tsme. of course, the method of padting was admitted to have sornt tiling to 
do with the firm arii produced, ivhich in this respect was ^upenor to that 
of rrtost of the cigars sold in London. It was, howevci, urged tlial evc.-y 
consideration should be subordinated to the effect on duty, since it is the 
heavy import duty that kills the Indian cigar trade, -and thtruore light 
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weight was of primary importance. ' The improvement, however, which, 
within recent years, has been effected in the Indian cigars, was admitted 
by nearly cverj' one present. The approach to the size, form, and colour 
of the Manilla was a vast improvement on the immensely large cigars of 
former years, which, from their size and dense filling, required a straw before 
it was at all possible to smoke them. It was recommended that a selec- 
tion of the Indian cigars and tobacco should be submitted to a chemical 
examination, for it did not follow that a light-coloured cigar was, as popu- 
larly supposed, a mild smoke. What was required in good tobacco was a 
minimum of nicotine.” 

Actual Cultivation in India. 

I. TOBACCO OPERATIONS IN THE MADRAS PRESI- 
DENCY. — The history of the development of the tobacco industry in 
this Presidency, which is certainly foremost in regard to the quality of 
the tobacco it produces, is an interesting record of cultural c.xperiments 
undertaken on sound scientific principles, and followed up by an exhaus- 
tive series of chemical analyses. The facts brought to light by Mr. 
Robertson, Superintendent of the Madras Government Farmland others 
concerned with cultivation and preparation, together with other facts 



many other parts of India, for the production of good tobacco. 

The cultivation of tobacco has rapidly extended in Madras within 
the last few years. In 1888-89 the estimated area was 87.860 acres 
which shows an increase of over 9,000 acres, since 1882-83. The districts 
comprising the largest areas were Kistna (21,959 acres), Coimbatore 
(16,054. acres), and Godaveri (11,957 acres). 

The following extract, taken from the Madras Manual of Administra- 
tion, Vol. I., 292 {1885), contains a brief description of the various modes 
adopted in the cultivation and preparation of tobacco : — “ Tobacco is 
grown more or less throughout the Presidency, w-ith the exception of 
M.ilabar and the Hill Ranges, but the chief localities of production are 
the alluvial lands of the Goddveri district, where is grown the well known 
I Lunka ’ tob.acco (so named from the lunkas or river islands on which 
It IS cultivated), .and parts of the Coimbatore and Madura districts, from 
which the Trichinoploy cheroot manufacturers draw their supplies of 
raw material. The plant is grown on almost every description of soil 
from black loam to sand, and from irrigated land to high arid sites! 
Alluvial lands are preferred, then -high ground, and such places as de- 
serted wlhige sites, and backyards of houses, the latter on account of 
the s.alts impregnating the .soil, and also prob.ably for convenience of posi- 
tion as regards manuring and watching and curing the produce. Of the 
more esteemed tobaccos used for European consumption, the best of thp 
Godaycri produce is grown on these alluvial lands which receive rich 
deposits of silt in the river floods and are out of the influence of the sea- 
freshes; while the Dindigul tobacco is produced on a carefuilv cultivated 
red loam to which an alluwal character has been artificially imparted 
Soine of the highc.y priced tobacco is grown on rich dry land under irrU 
gallon, but this, whde suited for chewing, is too coarse in texture of leaf 
and too Pungent in flavour for smoking. In some parts irrigation is prac 
used and in othep it is dispensed with, only a small quantity of wateTis 
supplied to the plant, and as a rule not by gravitation, but b3' mechanTcM 
^Phanccs, and prcfcr.ably from we! s.of brackish water containing po S 
SIC s.ilts. Excessive damp is prejudicial, and the seed beds and sll gdnt i 
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rally are superficially drained or stand high. The crop while j’oung is 
gently watered by hand, and heavy rains detract from the quality of tbp 
tobacco, the tobacco grown on ordinary irrigable lands being genent. 
inferior. The manures used are the droppings of sheep and goats p^. an 
on the land previously to cultivation, cattle-dung and urine, asheshat 
sweepings. In Nellore salt-earth is used. The manures are very p|the 
fully applied to all soils except alluvial lands The seed is invaiithe 
sown in seed-beds The seasons of cultivation vary according to dry 
climatic considerations. As a rule, sowing commences after thefeb- 
rains from July to October, though tobacco is sometimes grown ill,’ 
second crop commencing in January. The site of cultivation is thorttion 
ploughed and manured, the seed germinates in some eight days’it is 
sowing, and the seedlings are transplanted in the course of somlin- 
weeks on attaining a height of five or six inches, into holes a fohn- 
a yard apart, sometimes in ridges, sometimes on the flat surfacche 
the field. In some localities the seed-beds and young plants are protth 
ed from the extreme heat of the sun by means of mats, &c., andjs 
leaves except ten or twelve are nipped off to strengthen those lefttof 
flowers are also promptly nipped off with the exception of those purpcja- 
left for seed. The leaves begin to ripen in the course of some two mofie 
from transplantation, and as soon as one or two turn colour, the wfr- 
crop is collected. This is effected generally by cutting the stem witie 
knife, though in Ganjam and the alluvial lands of Vizagapatam, the leate 
are nipped off separately, and in part of Tanjore some leaves are fiV 
plucked in January and the stem and remaining leaves cut down in M.V 
or June. As a rule, no second crop is gathered, and where the aftn 
sprouts are collected at all, they are of very inferior quality. The procesl 
of gradually drying and fermenting is effected by modes slightly differh 
in detail. In Nellore, for instance, the cut leaves are hung in the sun f\ 
two days, put in heaps, turned every two days, and ranged in layers f'j 
twenty daj's, during which time they are frequently turned. They ar\ 
then tied in bundles, dipped in water, sweetened with date jaggery, and 
are then ready for sale. In other parts, as in the Salem district, the 
plants are left a day or two in the field, then exposed to the sun and dew 
alternately for a week, then wrapped in straw and buried in the ground 
for a week, after which the le.aves are stripped from the stems, made into 
bundles, placed in straw, and put under heavy weights, with their ends 
exposed for six weeks, the piles in which they are laid being opened and 
turned every other day. In other localities the leaves, after drying in the 
fields for a day or two, are hung over poles or ropes, preferably in the 
shade, in regular drying sheds or in the cultivators’ houses, and subse- 
quently stacked in heaps, which are opened out and pressed together 
again at stated intervals until the requisite curing is effected. Occasion- 
ally the leaves are sprinkled with jaggery water or an infusion of the 
Cassia auriculata while drj'ing, and in Coimbatore the festoons of leaves 
after being strung arc hung up on the milk-hedge (Euphorbia Ttrucalli) to 
acquire thence a flavour. Stale interference has been suggested in the 
case of this industry', but the Government have decided otherwise. Such 
interference has not been found necessary with indigo or coffee, and it 
was relinquished sn the case of tea when that industry had made much 
Progiess than tobacco has at the present time Tli'c tobacco grow n in 
this vresidenev is at present iitferio:, but it seems clear that this is mainly' 
due to the fact th.al there is a great demand for the coarse .article, and that 
it IS found to pay better to grow a Large quantity' of inferior h;af than to 
grown sm.alJe.' qunniiiy of superior leaf. European capita) aouJd, how- 
« vtT, doithtlrsa iniprosc the curing process.” 
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Kistua and CoDAvmi Deltas;— Mr. O. Bensort, in an interesting 
note on tbe tobacco cultivation of these tracts, which produce the famous " • 

^ Lanka tobacco, writes “ Theland on which tobacco is grown in the Godd- 
veri consists, as is well known, for the most part of alluvial islands lying 
f Svilhin the banks of the Goddveri river and generally liable to be flooded an- 
.^'niiallv, although some portions are so high that they are seldom overflowed, 

'’The soil of the • Lankas,’ as the islands are usually called, is of course very 
^'“Variable ; some parts lying low are covered with deep layers of coarse sand, 

?^^ind in other parts, both liigh and low, the soil varies from a light friable 
- o a stiff loam. The best soil is a fine friable loam composed of the finer 
rts of the silt brought down by the river. As might be expected, the 
,nkas arc continually being altered in contour and size as well as being 
verlaid uith deposits or washed down to lower levels. The soil, therefore, 

_^f lankas high up the river may be spread over those lower down during 
%ny season. Tobacco seems to be grown on any part of the lankas almost 
'■’’indifiercntly. It is grown even on coarse sand, provided it is not too 
^^deep, and that there is a layer of good soil not more than a foot or so 
H'' elow the surface. What is liked best is a new deposit of fine alluvium, 

^'Mne inches to a foot deep, lying on a sand bank. Amongst such a diver- 
"hity of soils and in such a changeable land there are fields which have 
*^®grown tobacco uninterruptedly for many years, and others again which 
vli.ive only recently assumed their present form.” " The greater part of 
^Uho tobacco-growing area is annually fertilised by the deposit of silt which 
? the river leaves.” “The tobacco seed is sown about September or Octo- 
’ ber in seed-beds which are very carefully prepared and cleaned, and 
generally situated near the rillages where the rayats reside. These seed- 
beds arc beavily manured, by folding cattle and sheep on the land and 
also with village sweepings, and theland is frequently stirred with the 
' n.ntivc plough until a good depth of loose mould is formed,” ” The pre- 
p.tration of tobacco fields begins after the last freshes have passed down 
the river.” “ After the weeds have been ploughed up, small holes are made 
in the soil, the depth varying with its nature, for, in cases where the good 
soil is overlaid with sand, an effort is made to reach the former, and also 
in some cases a little good soil is brought and pomed into the hole around 
, ' the plant when the sand is very deep. The plants are put in from two to 

\ three feel apart and are watered by hand from pots daily for a month or 

' more. About three w’eeks after planting the land will usually be rveeded, 
one weeding only being general.” “ The tobacco crop, a very important 
one in the Goddveri district, is, according to the agricultural statistics, still 
more so in the Kistna. In the last named district it is grown not only in the 
lankas of the river but around most of the villages. The system of growth 
in the Kistna is practically the same as in the Goddveri, c.xcept that the 
land not being natur.ally fertilised by river silt needs heavy manuring, and 
in fact, the land devoted to tobacco and chillies receives nearly all the 
mvit’s manure. The tobacco land, however, is made to furnish manure to 
other fields in some places, for the soil is dug out and carried off to them 
as manure; this soil is doubtless very rich, not only from direct manuring, 
but also from being situated close to the village sue. Folding with cattle 
is the favourite means of manuring combined with the use of rillage ashes 
and sweepings, the latter being especially used for the seed-beds.^’ “When 
the lips of the leaves begin todry, theleaves arc cut in someplaces separately 
from the stem, and in others with a portion of it adherent. They are then 
generally laid out on straw in the slwde for a couple of days and then 
strung up on strings dose together for a fortnight or three weeks in a 
shed ; after this they are placed in heaps and turned daily for about three 
weeks, then moistened, piled in larger heaps and tumccl once in two or 
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three clays for another three weeks, by which time they are ready for sale. 
The LttnKa tobacco is said to be finer than that grown on the village sites, 
and therefore not so much appreciated by the rayats who prefer a coarse 
strong .article.” 

In the Godaveri district, the Latdn tobacco, which is used for making 
cheroots intended for European constimption, is washed in cocoanut water 
in order to diminish the strength and pungent flavour of the tobacco. It 
is also considered to have a belter fl.avour after it has been kept for a 
year. 

Mr. H, Oaine, the tobacco expert, was eng.aged by the Madras Gov- 
ernment during the summer of iS 83 to make a tour of inspection of the 
GodAveri lankas. He commenced work with the Malluka eiglit 

miles ftom R.ajamundr^-, where he found the soil mostly silt and but 
little sand, and the tobacco much cleaner in tc.xturc, th.in on the other 
lankas. He purchased fifty green plants of the first growth, and managed 
to cure the leaf well enough to perceive that great improvement could be 
obtained by introducing the same method of shed-curing as pursued by 
the Government experiment in the Madina and Dindigul districts. In 
his opinion the mistake in the method of curing adopted here lies in keep- 
ing the tobacco, while in its green stage, too much exposed to sun and 
liglit, hence too rapid evaporation of the sap resulting in the colours being 
mottled green, yellow', and light red. The rayats were much taken with 

the appe.arancc of the tobacco he had cured, and wished to know how’ it 
was done. Judging from what he had seen of the crop, Mr. Oaine felt 
persuaded that the only method likely to create a demand for this tobacco 
in the European market would be in the manufacture of mahogany- 
coloured "cavendish ” wrappers, and also yellow tobacco (bright smokers), 
as these two soits would find .a s.ale in England. In "cavendish ” wrap- 
pers a long and large leaf w'ould be requisite, and for pipe tobacco (" bright 
smokers ”) a medium sized Ic.af is most suitable. To obtain " cavendish ” 
wrappers of thejpaper colour, however, a moist temperature is preferable, 
and in the town of Coconada itself on the canal bank the leaf would 
cure a much darker and more v.aluable colour than if the tobacco were 
cured on the tankas. The pipe tobacco w'ould cure better in a dry quick 
heat, obtainable on the lankas. Mr. Oaine thinks that a single year’s 
trial w'ould suffice to convince the brokers in England that good pipe 
tobacco can be grown in India in a cheaper way, and of a quality good 
enough to compete w'ith Virginian tobacco on itsow'n merits. The " bright 
smokers” tobacco, he believes, would be valued at not less than 8 d. per 
pound in England, Fust grade" bright” would fetch 8 d. to is per pound 
and good " cavendish” wrappeis from M. upwards. The quality of the 
present tanka cigars, he says, is execrable, being strong, rank, hot and 
saltish to the taste, besides ^itty and full of sand {Madras Times). 

Coimbatore. —Tobacco is largely grown |n all parts of this distiict as 
a cold weather crop on land dependent on irrigation from wells. The 
climate and soil appear to be all that are needed for the production of 
good leaf, but these advantages are almost entirely lost owing to the 
treatment the leaf receives after being cut. For, as Mr. Robertson says 
in his report on^ this district, " Nearly all the tobacco raised in this dis- 
trict is cured under the verandahs of the rayats’ dwellings, or inside their 
dwellings. Sheds are never erected purposely in which to cure tobacco, 
rhe first stages of the curing are performed chiefly out of doors, the 
leaves being suspended in various ways while dr3'ing. I saw in some 
places rows of castor oil plants supporting lines over which tobacco leaies 
were suspended.” 110 

N. 116 



Products of India, ' 


' 383 


Tobacco. 


{J. F. Duthie) 


NICOTIANA 

Tabacum. 


The following table gives the results of analyses made by Mr. Brough- 
ton on certain samples of tobacco grown in this district ; — 


CUtTIVATION 
in Madras. 


No. 

Place of growth. 

Per cent, 
of ash. 

Per cent, of 
carbonate of 
potash in 
ash. 

Per cent, of 
nicotine. 

1 

Coimbatore 




22‘8S 

2-94 

3-32 

2 

Ditto . 




22*60 

5-64 

4-94 

3 

Ditto « • 




jO-ga 

7-92 

4-90 

4 

PollSchi . . . 




24-98 

4-39 

1-95 

s 

Mukisiputhur . . 




2573 

7-67 

2'24 

b 

Kuricki 




26-39 

7-93 

ri7 

7 

Piindurei Sdmur • 




23‘34 

2 -6s 

1*29 

8 

Aval Piindurei . . 




23-49 

19-97 

1-46 

9 

Manikampalaiyam • 




26-63 

2-6i 

2-95 

10 

Madhalii . 




23-45 

5 33 

2-32 

11 

Satyamangalam (A) . 




17-09 

>4-74 

2*S8 

12 

Ditto (B) . 




21-34 

8-87 

3-74 

»3 

Ditto (C) . 




25-14 

9-14 

3-02 


The most striking feature to be noticed in the above analyses is the 
varying proportion of carbonate of potash ; another important fact is the 
small amount of nicotine in most of the samples. The best tobaccos are 
those from Erode, Coimbatore, and Satjamangalam, that of the southern 
taluks is coarser and stronger, the red soils are also preferred to the black. 
The three specimens from Satyamangalam were pronounced by Mr. 
Broughton to be of good quality, and the best received from Coimbatore, 
and he considered that that taluq would suit foreign tobaccos. In 1872 he 
stated that the foreign Havanna and Alanilia tobaccos grown in Peran- 
durei (Erode) taluk “ were decidedly of good quality ” and the best yet 
received. As usual, carbonate of potash was high (6 to 10 per cent.) and 
nicotine low (23- per cent). Mr. Broughton was of opinion that these 
specimens showed that foreign tobaccos could be produced in South India 
of their foreign quality, and that good curing would have given the 
Manilla tobacco the high qualities of foreign Manilla Tobacco. The soil 
was apparently red loam; the manuring ordinary. 

_The following account of the cultivation and curing of tobacco in 
Coimbatore is taken from Mr. Nicholson’s Manual 

" The nurseries are prepared as follows ; — • 

“The soil is liberally manured by folding sheep on it ; it is then 
ploughed, formi^ into beds, and ashes and decayed vegetable matter are 
spread over it; it is then watered and allowed to stand. After a few days 
the ground is weeded, sown with seed which has been steeped and moist- 
ened for four or five days, and for the first week water is given daily, 
every other day for the second week, and after that twice a week till the 
seedlings are ready for transplanting. At si.\ w eeks or two months’ old 
(November-December) they are transplanted into well-prepared soil, formed 
into beds bj' ridges, into the sides of which the seedlings -are dibbled, and 
thereafter watered twice a week. They are hoed three or four times in the 
first three months after sowing; they are topped at the end of the third, 
suckered four times during the fourth and fifth, and cut down in the sixth 
month. It is usual to leave them on the field the first night after cutting ; 
they are then heaped for two days, and on the third are hung up to dry for 
twelve or fifteen days. After that they are heaped to sweat for some days, 
the heaps being shifted occasionally, and weights placed upon them. 
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CULTIVATION Subsequently they are bundled, each bundle being a convenient handful, 
in Madras. again heaped, and the bundles constantly shifted thereafter till sold. 

“ Much of the tobacco is exported to the West Coast, as in the days 
of the monopoly. Malabar and Travancore, where it is almost a necessity, 
are mainly supplied with this tobacco. Some is sent to Trichinopoly for 
the manufacture of cheroots. 

"The area cultivated in 1291 was 19,8 10 acres, and the outturn may be 
put at is,ooo,oooDi of dry leaf. It is sold in the weekly markets in vast 
quantities at one to two annas per pound; a factory, say at Erode, Dhdra- 
puram, Udamalpet, or Coimbatore, might do a good business.” 

Dr. Buchanan, who visited Coimbatore in i8oi gives a minute account 
of the cultivation of tobacco jn that district. After describing in detail 
the preparation of the nurseries and the treatment of the seedlings after 
transplanting, he goes on to say that “the plants are cut down close by the 
ground, and left on the field until next morning, when they are tied by the 
root-end to a rope, and hung up all round the hedges. If it be clear wea- 
' ther, the leaves dry in ten days; but when the sun is obscured by clouds 

fifteen are required. When ary, the tobacco is placed in a heap under a 
roof, is covered with bushes, and pressed with stones for five days. The 
leaves are then removed from the stems, and tied up in bunches, which are 
again heaped up, and pressed for four days. After this they are made up 
into bundles, each containing some small and some large leaves.” “These 
are heaped up again, and pressed for twice five days, having at the end of 
the fifth day been opened out, and new-heaped. _ The tobacco is then ready 
for sale. A good crop, from a Vullam-land, is 1,000 bundles, or 566M6 
from an acre. During the busiest part of this cultivation, eight oxen and 
ten men are required daily for one Vullam-land.” 

Madura.— “ Tobacco of a very superior description is grown in large 
quantities in some parts of the district particularly at Vedasandur, and 
in the sub-division generally. Most classes of natives in Madura chew, 
snuff, and smoke in moderation, and large quantities of leaf are exported 
to Trichinopoly, Madras, and other places Tobacco is usually sown,in the 
month of October or November, transplanted in December or J.-inuary, and 
gathered in February or March. It requires watering once in four days” 
(Nelson, Man. Maiura, Part II., 106). Mr. H. W. Bliss, in a letter dated 
June 1874., remarks that the natives of this district have little to learn in 
the way of cultivating the plant, and that a native tobacco garden presents 
as good a specimen of careful culture as can be seen anywhere ; the only 
improvement which might be suggested would be as to the quality of the 
manure which is deficient in potash. 

Nellore. — "Tobacco is invariably cultivated in the rich soils adjoin- 
ing the villages, or in land permanently improved by a long course of high 
farming. The land is always extensively manured and well ploughed up. 
The seed is first sown in some favourable spot, situated high and carefully 
prepared ; and when the young plants are of sufficient size to plant out, 
the land is again ploughed up and divided at once into beds, formed with 
the danti, or large wooden hand-rake. The beds are laid out with great 
regularity and -then watered, and whilst the soil is still wet, the young 
tobacco plants are transplanted at equal and regular distances. About 
the second, and again on the fifth day, the plants are watered, and by 
that time are taking root. Irrigation is continued at intervals of a few 
days ; and when the plants are about six inches high , the soil is dug up two 
or three times during the course of the following fifteen days, and the 
plants are banked up in rows and watered, between the rows thus formed, 
every second or third day. Should the soil not partake of saltpetre earth, 
a little IS applied to the plants, or mixed in the water let on to the land. As 
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the plant blossoms, the flower is removed, and also all young shoots until 
the leaves have matured, when the whole plant is cut down and cured. 
Besides, in the garden land, tobacco in small patches js m each 

ravat’s holding throughout the northern taluqs of the district. 1 he young 
plants arc watered with a chatty two or three limes when first put out, and 
afterwards are left to mature with the rain. These patches always occur 
in the midst of dry cultivation, the young plants being put out during 
November ” {Boswell, Man. Nellore, 40a). , . , 

NiLGini Hjlls. — Tobacco, according to Mr. Robertson, usm to be 
much more extensively grown on these hills than at present. The culti- 
vators now find that the potato meets with a readier market and they 
cannot afford sufficient manure for both crops. “ From niy own know- 
ledge, ” Mr. Robertson remarks, ** of what constitutes a good distnct for 
tobacco, I believe that there are, on the Nilgiris, man}' localities admirably 
suited, not only for producing a really good tobacco, but, what js of far 
greater importance, for providing the climatical conditions required for 
curing and preparing the leaf for the market.” 

i Mr. Broughton analysed two samples of Nilgiri tobacco with the fol- 
lowing results 
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No. 

Tolincco siiecinicn from. 

Per cent, 
of ash. 

Per cent, of 
c.srbonate of 
potash in ash. 

Per cent, 
of nicotine. 

35 

30 

Nilgiris, Todanad ..... 
„ Koontlahs . . . , 

20'596 

i7'7S6 

29'20 

0‘37 

P 43 

a'95 


He alludes to those analyses as being important examples to show the 
possibility of modifying the constituents of a tobacco ash by special cul- 
ture. “ It is well-known, ” he Says, “ that the soil of the Nilgiris is exceed- 
ingly poor in salts of lime to a very exceptional degree, while from the 
decomposing felspar it is comparatively rich in potas'sic salts. The ana- 
lyses snow that the tobacco grown on 'these hills yields an ash in which 
the ordinarily ocairring calcic carbonate is nearly entirely replaced by 
polassic carbonate, so that in one specimen the latter substance occurs in 
the ash to the large amount of ag'26 per cent. Though the cultir’ation 
on these hills is of the roughe.st possible kind, and produces consequently 
a most inferior product, I cannot but consider the result now mentioned 
as most important and snggcblive.” In a letter to Mr. Robertson, Super- 
intendent of the Madras Government Farm, Mr. Broughton states that 
he has seen on these hiils many tracts of land on which tobacco might be 
expected to thrive ; that the soils arc rich in potash, and the climate favour- 
able for curing operations. 

In Chingleput the tobacco plants after being cut arc stacked on a layer 
of palm leaves and straw, over them is placed another layer of !e.aves 
and slr.iw, and the whole is weighted with stones. After five or six days 
the plants a.-c taken out and hung up bv their stalks for a few davs. till 
the stalks arc dr}', when ihev arc t.akcn down ard placed in ,a close 'room 
and covered as before with palm leaves and straw pressed down with 
stones. Should the plants h.ave become too dry and brittle, a few stalks 
arc cut out and boiled with a sufficicntquantitv of water to which palm 
sugar or jneper}- is .added, and this decoction is' .sprinkled on the tobacco 
betore stacking it the second time. The stack Is turned once in three or 
tnwrdays, and wh.en this has been done several times, the leaves arc 
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stripped off the stalks, and tied into bundles. These are again stacked as be- 
fore and weighted. The bundles are re-arranged every three or four days 
for two or three weeks, when the tobacco is considers cured and fit for 
use (Dr. Shorit). 

Tobacco, though not cultivated in Malabar, owing to the unsuitable 
climate, is largely used by the people of that district, and is believed by 
them to be highly beneficial as a febrifuge and a preventive of chills. Pre- 
vious to the year 1807 there were no restrictions on the trade, which was 
chiefly with Coimbatore; but in that year tobacco in Malabar was made a 
Government monopoly, and a few years afterwards the monopoly was 
extended to Coimbatore, the whole crop being taken up by the Collector at 
certain rates. The balance, after despatching the required quantity to 
Malabar, was sold by Government agents to retailers for local consump- 
tion. This arrangement resulted in so many abuses that the Board of 
Revenue resolved in 1852 to abolish the monopoly (Madras Times). 

In January 1886, the Government of India engaged the services of 
Mr. Caine, for a period of two years, to undertake the cultivation and 
curing of tobacco in the Andaman Islands ; the result, however, proved a 
complete failure. 

Commercial Value or Madras Tobacco. — The most recent pub- 
lished information the writer has seen regarding the commercial value of 
Madras tobacco is contained in a“ Memorandum,” dated India Office, 21st 
April 1890. Samples of three kinds known locally as “Bright smokers,” 
“ Oosikappal,” and “ Warralkappal,” were despatched by the Madras 
Government to the India Office in order to obtain the opinions of Engjlish 
experts. The tobacco was cured by Mr. Caine. The sample of “Bright 
smokers” was found on opening to have heated badly, the other two 
kinds arrived in good condition. Equal portions were sent to fourteen 
of the leading brokers and manufacturers in the United Kingdom for their 
opinions. 

After tabulating the detailed remarks given by each, the writer of the 
Memorandum draws up the following summary and conclusions : — 

“‘Bright smokers ? — Not well cured; heated and mildewed. Leaf of 
fair colour and size, but does not approach that of ‘ Bright Virginian’ 
tobacco. Stalk very large, and veins coarse. Bums and smokes fairly 
well, 'flavour not good. Moisture, 12 per cent. The valuations range 
from id. to fid. per pound. 

“ ‘ Osikappal .' — Fairly cured, and in dry condition. Leaf thin and, 
narrow, and Islistered. Colour fair, but very unequal. Stalk very large, 
being 23'8 of entire leaf. Burns and smokes well, good flavour, poor 
aroma. Moisture I2'6 percent. Absorbed 21 per cent, of water. Valu- 
ations in present condition from to 3d. per pound. If in 'strips’ with 
(midrib excised), 4^. to 6d , or if ' butted ’ (stalk docked), 3d. to sd. per 
pound. 

“ ' Warralkappal ,’ — The most perfect in curing and colour. Leaf of 
fair size, but rather narrow and papery. Veins coarse, and stalk large, 
being 24*2 of entire leaf. Burns well, fair flavour, but with black ash. 
Moisture, I3'4 per cent. Absorbed 18 per cent, of water. Value in pre- 
sent state id. to 4d. per pound. If in ‘strips,’ fid. to 6|d. per pound.’’ 

"The general opinion of the manufacturers interviewcd by me was that 
the present samples of tobacco showed a very decided improvement in 
growth and curing over previous samples sent from India. The excessive 
arnount of stalk and the large veins of these Madras tobaccos were much 
objected to ; and before they could successfully compete with American 
l^ves it would be necessary to greatly reduce the present undue propor- 
tion of stalk to lamina. Most of the American tobaccos are now imported 
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into this country in the form of 'stript^ leaf, t.e., with the midrib or 
stem entirely removed to within z inches or 3 inches of the tip of the leaf, 
and the leafy portion only packed in cases of a or 3 cwt., or else 
in the form of ‘ butted ’ leaves, i.e., with 4 or 5 inches of the bottom 
chopped off, removing- the coarsest part of the stent. The leaf h then 
tied in small bundles and packed in bales or cases. Manufacturers 
cannot afford to buy a leaf with nearly 25 per cent, of stalk, and pay a 
duty of 35. 2d. per pound upon it. The only use of the stalks is to be 
ground up for snuff, or otherwise returned into bond as offal at a consider- 
able loss on the duty paid. It must also be borne in mind that the ' stript ’ 
or ‘ butted’ leaf saves a considerable amount in freight alone. 

“For cutting for the pipe the Madras tobacco was declared to have too 
thin and brittle a lamina, breaking away from the knife with a large per- 
centage of dust and waste. Also the dark colour of the ash is disliked by 
the English smoker, who insists on a white ash. 

“ For cigar-making, the excessive size of the midriband prominence and 
white colour of the veins is much against the Madras tobacco. The cigar- 
maker likes a broad-leafed tobacco, with the veins small, and as nearly 
as possible at right angles to the midrib, especially if it is to be used for 
‘wrappers.’ The veins in the varieties now under report were at a vefy 
acute angle with the midrib, and one manufacturer stated that with the 
• Oosikappal ’ and ‘ Warralkappal ’ varieties it was only possible to make 
80 to too wrappers out of one pound leaves, whereas from 400 to 450 wrap- 
pers can be made from the same quantity of ordinary American tobacco. 

The suggestion made by Messrs. Wilis & Oo, of Bristol and by Messrs, 

Thomson &Porteous, of Edinburgh, that a few bales of each variety of 
these tobaccos, ‘ stript’ and ‘butted,\shouldbeput on the London market, 
appears to be practical and well worthy of attention. If this is done, the 
tobacco should be cased or baled as closely as possible, in the same manner 
as American tobacco is sent to the European markets. If was pointed out 
that the leaves of the present samples did not appear to have been sorted. 

It is of the utmost importance that the leaves should be properly classified 
for the purpose to which it is intended that they should be put, vis., 
cutting for the pipe, in the form of roll or cake tobacco, or for making 
into cigars, ft is suggested that, with any future consignment, information 
on these points should be supplied ; in the present instance, no indication 
whatever was given as to special manufacture for which the tobacco had 
been grown and cured. Brokers and manufacturers are most conserva- 
tive, and view with much suspicion any product, hou-ever familiar, pre- 
sented for sale in a make-up unknown to the trade. Some manufac- 
turers are inclmed to think that it might be advisable to import Indian 
leaves, if better cured and packed, for the manufacture Of cigars for 
Anglo-Indian smokers in this country, who, having acquired a taste for the 
peculiar flavour of Indian tobacco, 'would become willing buyers of it, 
particularlj' nhen made into cigars of the more perfect finish of the Eng- 
lish manufacturers. There is no doubt a fashion and taste in smoking as in 
most other things. For instance, Indian tea has a marked and distinct 
flavour of its own, which at onetime was much disliked, but is now looked 
upon as one of its best characteristics, whether used by itself or blended 
with China tea, until now it is actually driving the latter out of the Enff- 
lish market.” j 6 & 

II. CULTIVATION AND MANUFACTURE IN LOWER BUR- In Burma, 
lobacco is grown almost universally; and the area under cultiva- ^17 
tion IS steadily increasing. In 1869-70, the area was stated to be 10,318 
acres, whereas in 1888-89 it amounted to only 23,525 acres. The more 
important tobacco-growing districts are; Henzada, Thayetmyo, Tharra- 
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waddy, Prome, Sandoway, and the Arrakan hill tracts. The average 
yield per acre is estimated at 9308}, so that the total outturn in 1 888-89 
must have been not far short of 22 million pounds. Nearly the whole of 
this is consumed locally, in addition to large quantities imported from 
Bengal and Madras. The people of Burma all smoke— men, women, and 
children. 

•The cultivation is mostly confined to river-banks, sand-banks, and the 
dry beds of streams. .The soil in such places being naturally enriched by 
alluvial deposits, a minimum of labour is required in the cultivation of the 
crop. The good quality of some of the Burma tobacco attracted attention 
many years ago. Dr. Royle, in his Productive Resources of India, p. 187 
(1840), thus wrote regarding the famous Arrakan tobacco: — “One of the 
results of Dr. Wallich’s investigations was the bringing to notice some 
very superior tobacco, which obtained the name of Martaban Tobacco. 
This the author has already noticed in another work (///. Him. Bot., 28$), 
in the following words : ‘ Dr. Wallich states, that ‘ the sort is from Arrakan 
and not from Martaban;’ and describes it as having ‘a fine silky leaf : 
tried by many people, it had been pronounced the very best they had ever 
tasted, equal to, nay surpassing, the finest imported from Turkey and 
Persia.’ An extensive tobacconist says, * a finer and better-flavoured 
tobacco he never saw or tasted in his life.’ One of the first brokers in the 
city says, ‘the sample of leaf tobacco is certainly of a very fine quality, 
and appears to have been produced from some peculiar seed and a greatly 
improved cultivation and cure.’ By many manufacturers ' it was sup- 
posed to be from the seed of Havanna or St. Domingo Tobacco,’ For 
smoking, it is compared with Maryland Tobacco, having the same quali- 
ties, 'except the flavour, which is better, and more like Havanna.’ The 
colour ana leaf are, moreover, pronounced excellent for cigar-making; 

* but if an3 thing is against it for that purpose, it is the largeness of the 
principal stalk, and coarseness of the small fibres in the leaf.’ The com- 
mercial gentleman by whom the tobacco was transmitted to the brokers 
pronounces it very superior, and the leaf as very fine, adding, that the 
price of <jd. or 8d. per pound might readily bo obtained, perhaps more, with 
the improvements suggested.’ As we purpose resuming this subject in 
the subsequent pages, it is at pre.scnt only necessary to cal! attention to 
the remarkable fact of this tobacco, cultivated by the Burmese, being so 
excellent in quality, while the only other tobacco of tliosc regions which 
has a European reputation istliat of Shirar, where the climate, it is_ import- 
ant to remark, is not at all like that of Arrakan. But in one point both 
places have enjoyed the same advantage, that is, they have had Euro- 
peans settled in their neighbourhood, by whom it is more than probable 
that the improved culture of tobacco was taught. Shiraz, we know, is not 
far from Ormuz, so long occupied by the F’ortugutse, and Arrakan was 
the scat of a Roman Catholic Mission in the beginning of the seventeenth 
century.” 

The following account of tobacco cultivation in Northern Arr.ak.an is 
given by Mr. O’Conor on p. 87 of his report: — “ In Northern Arrakan, 
tobacco is cultivated bv all the vill.agers on the banks of the Kal.adan. It 
is said to be remarkabl)' good, Whentcit is derived is not known, but it 
seems likely that it was first raised from .Manilla and other imp-.rted s-ed 
distributed by Sir A. Bogle. Mr, St. John says it is sown broadcast on 
the .afiuvia! deposits along the banks after the fall of the river in Novc.m- 
ber, the long dephanl-gmss having first been ait and burnt. 'I he voting 
plants .arc not tr.anspl anted, but well vveetlcd and Ihinned out; a good 
deal, howevx-r, depends upm the reason, as the plants require a little r.ain, 
iboiigh the lie.avv fogs no doubt do a gre.ai deal for thsrii. When the 
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plants are about two feet high, the shoots and lower leaves are broken off 
to make the good leaves grow longer. In April and May the leaves are 
picked and strung through the stalk on a thin bamboo skewer about one 
cubit in length, from twenty to thirty leaves on a skewer, and hung up in 
the house-roof to dry ; after five or six days they are taken down and 
shaken about to prevent the leaves from adhering to one another; they 
are then re-hung, and after six or seven days, ^vhen quite dry, thrown 
into a large basket in which they undergo heavy pressure ; after about a 
month and a half, when the rain has well set in, they are taken out and 
sorted into bundles. The tobacco is never exposed to the sun, and is kept 
till the rains for sorting, to secure pliancy in the leaf.” 

The good quality of the tobacco grown on the banks of the Sandoway 
river in Arrakan was brought to the notice of the Agri.-Horticultural 
Society in 1844 by Captain Phayre. The soil producing the best kinds is 
on old char land, and on the alluvial soil deposited by the numerous moun- 
tain streams of the Yoma-toung range. These streams begin to subside 
early in October, and as soon as the soil becomes sufficiently dry, it is 
most thoroughly ploughed and weeded. The best description sells in the 
Sandoway market for Rio per maund, second quality for 146, and inferior 
sorts at 83-8 to R4. Sandoway tobacco as imported into Calcutta is 
generally mixed with inferior sorts grown elsewhere {Report hy General 
Fytche, X852). 

A very interesting description of the Kyoukkyee tobaboo tracts is 
given by Mr. Hough in his report dated February 1882, from which the 
following extracts may be taken : — ' 

" I have just finished a long projected trip to the Kyoukkyee tobacco 
tracts. 1 am not aware that any European has ever visited these regions 
with the deliberate object of making local enquiry about the tobacco 
which is grown there. What is commonly called ‘ Kyoukkyee tobacco’ 
Is cultivated chiefly by the Karens, who inhabit the hilly parts of the 
Kyoukkyee township of the Shwaygyn district. As it was impossible for 
me to visit all_ or even half-a-dozen of these places, I selected Htopeeden 
hill for local inquiry, that place being within the very heart of what may 
be called the tobacco-growing country.” “At Htopeeden I visited one 
particular tobacco ‘ ya’ and saw at a distance many other yas on the hills 
around me. The tonngya to which I more particularly refer was about 
three acres in extent: it had been sown with chillies, cotton, and 
tobacco The tobacco was not growing uniformly over the ya, but was in 
patches, and at first sight it looked very much as if the plants bad sprung 
up by chance. Close inspection showed that the patches had been more 
or less weeded, but, as in almost everything else connected with these 
Karens, a want of care and of cleanliness was apparent throughout the 
tobacco ya .” “ The plucking of the tobacco leaves was still going on. 

The tobac^^o plants were about 18 inches high, and they were at dis- 
tances of two, three, and fowv feet from each other '. many were growing 
in close contact ^vith each other. There had been no atttempt at careful 
systematic planting. I brought away the most massive plant I could 
find. The largest leaf on this specimen measures 16 inches in length 
and 7 inches in width at its broadest part. All the plants were 
crowded with leaves, large and small, but, as a fact, only about nine 
leaves are taken from each plant, that is to say, the topmost whorl of 
about four leaves, and the whorl next below of about five leaves. The 
leaves are considered fit for plucking when they assume a yellow tino-e. 
The topmost whorl of four leaves is made into ‘extra fine’ tobacco : The 
next whorl of about five leaves is used for inferior tobacco. The two kinds 
of leaves are of course kept apart. All the other leaves are abandoned 
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The toungya which I visited had been cleared of bamboos and small trees 
m March last, the felled jungle had been burnt in the usual way, and then 
the various crops were sown. The tobacco-seed is thus sown : Bunches 
of seed-capsules are fixed in the Clefts of bamboos or tree-stumps at a 
height of about two feet from the ground. The capsules burst and the 
wind blows the seeds over the surface of the ground. Vacant spots are 
filled up subsequently by transplanting. In about a month after the sow- 
ing the young plants appear, and by this time the rams have well set in 
Transplanting is done by means of a crooked knife, which is also used for 
weeding. '1 he blade is about eight inches long and the handle about lo 
inches long. The tops of the plants are twisted off in tasonngmong, when 
the paddy crop is usually reaped, and until the leaves intended for manu- 
facture have been plucked, the plant is not allowed to flower; in fact the 
main stem is not allowed to flower at all if leaves are reserved and 
nourished for plucking. The tops had been removed from the vast majority 
of the plants which I saw, and only the seed plants had been permitted to 
flower. Leaves are plucked in January and February. Having been 
plucked, six or eight leaves are placed flat against each other, stem to stem 
and point to point; they are then wrapped loosely with fresh plantain-leaf, 
and the bundles are placed upright round the sides of the interior of a 
'teh ' or hut. The bundles are placed with the tips of the leaves upwards. 
A fire is kept burning in the hut throughout the period of seasoning of the 
leaves, which period lasts for three days, at the end of which time the 
leaves are sliced. The slicing is done with a small sharp knife held in the 
hand. A bunch of leaves is forced through a small hole in an upright 
post, and as the ends of the bunch emerge from the outer aperture they 
are sliced off with the knife. The sliced tobacco is then spread out on 
bamboo trays five feet long and two feet wide, and is exposed to the sun 
and the dew for three days and three nights continuously, the upper sur- 
face having been seasoned ; the whole is deftly turned over and the lower 
surface is similarly exposed for three days and nights. The tobacco is 
then ready for the market. The best tobacco is of a lighter colour than 
the inferior tobacco and is less acrid when smoked. Much of the tobacco 
which goes to market has a greenish tinge showing faulty curing, but 
when extra pains have been taken with the curing, the tobacco is of uni- 
form colour. The Karens told me that they cultivated tobacco for only 
one season in the same ya, and that the second season’s growth in the 
same ya would be a failure. They also told me that next year paddy 
was to be sown in the veryyo which I saw, thus indicating^ that the soil 
was still fit for another crop—of paddy at any rate. There is no attempt 
at terracing, nor is seed ever exchanged with neighbouring hills, nor is 
any attempt made to select good seed. Tobacco is cultivated on the 
lower spurs or slopes of the hills. The ground is of decomposed granite 
underlying a thick layer of rich vegetable soil.” “ The tobacco plants are 
sometimes attacked by insects, but not seriously. Burman traders from 
Kyoukkyee go into the hills and buy the tobacco on the spot at Ri per 
viss for the best tobacco and eight annas per viss for the inferior tobacco. 
This is all re-sold at double the original prices at Kyoukkyee. The 
Karen vendor carries the tobacco from the toungya to the Kyoukkyee 
market.” “Tobacco in leaf is never prepared for the market by these 
ICarens. How tobacco first came to be cultivated in these regions J could 
not discover; no one could tell me.” “ Individual _ya cutters do not culti- 
vate more than two or three viss weight of tobacco each.” “ The tobacco 
plant flourishes in the Karen localities which I hav'e visited, and the 
Karens, as we know, can manufacture good tobacco. The ‘ Ky’oukky^ee 
tobacco ’ is certainly the best tobacco produced in Burma. I know a few 
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Europeans who almost habitually smoke this tobacco. But the tobacco is CULTIVATION 
produced in insufficient quantities and it is not sufficiently well cured.” In Burma, 
There is a very good kind of tobacco in Burma called Kama tobacco, 
of which Colonel Horace Browne, Deputy Commissioner of Thayet- 
myo, thus writes : — “ Kama tobacco never finds its way to Rangoon, but 
it bears a high repute all along the Irrawaddy as far as Mandalay, the 
best kind always fetching about 25 or 30 per cent, higher prices than any 
other. If other tobttcco is selling at R20, first class Kama fetches R25 or 
R27 per 100 viss. It is not generally known, however, that this superior 
kind IS the produce not of any indigenous but of acclimatised American 
seed._ Some few years ago, some foreign seed (Virginia, I believe,) was 
supplied through the Deputy Commissioner to the cultivators who grow 
tobacco on the islands in the Irrawaddy just above Kama. The experi- 
ment has been a very successful onel The tobacco proved superior to the 
ordinar}' indigenous kind, which it is now rapidly supplanting in that 
locality. '1 here are probably not less than 500 acres planted this year 
with the acclimatised American plants. It appears to grow just as well as 
the indigenous kind, from which, however, it is readily distinguishable, 
having long and pointed leaves, whilst the leaves of the Burman kind are 
broad and blunt. The only objection I have heard urged against it by 
the cultivators is, that it is more brittle than the Burman kind, and there- 
fore takes more trouble to gather it ; whilst the Burman leaf can be torn 
roughly from the stalk without injuring it. One person can gather twice 
as much of the Burman kind in one day as he can of the foreign. This is 
a serious defect in the eyes of a lazy cultivator. The method of cultiva- 
tion pursued is the same for both kinds. The islands on which the plant 
is grown are submerged during the rains, and receive every year, th'ere- 
.ore, a iiew and more or less rich alluvial deposit. If there be too much 
sand, the season of course is an unfavourable one. As soon as the islands 
appear above water, the highest spots are selected fot nurseries.” “The 
cultivator here, as elsewhere in Burma, does his best to spoil his produce 
by spreading it out to be dried by the sun upon the sand. He does 
this, now,^ not through ignorance, for ewry one of them is well aware of 
the supenonty of house-dried tohscco, but because he does not believe 
that the extra ptice_ he would obtain .would compensate him for the trouble 
and expense of building large drying-sheds.'’ “ One old cultivator, who 
appeared 1° he a connoisseur in tobacco, informed me that he generally 
aried a small quantity of tobacco \n bife bouse for borne consumption, 
and the taste was something very fine, very different from that of the 
sun-dned, and far better than that of any tobacco brought from foreign 
■coxintnes\’ (From Hfy. O' Conor’s Fep 7 >ri, /sjy). . 

Early in 1883 Mr. Cabaniss was appointed an Assistant to the Direc- 
or of A^iculturo. Originally a Virginian planter, he was engaged by 
Messrs. Begg, Dunlop & Oo., in connection with their tobacco operations 
f afterwards undertook the management 

u of his own at Putneah. His appointment to 

the Agricultural Department was tnamly for the purposd of developing the 
in Burma by practically demonstralirig to the people how 
curiHg^*^'*^ quality of their tobacco by belter methods'of cultivation and 

fhe Oeneral Administration Reports 
on Lower Burma for 1883-84 and 1884-85 show what progress has been 
made. n this d.r^t.oni “ Mr. OabaniSs, the Assistant oLftor of Agricul- 
^le, has himself groum and cured tobacco both in Virginia and inf ndia. 

He has journeyed twice through the parts of Burma which now gX 
robaccoi he has distributed Virginia 'seed to cultivators, and has instroct- 
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ed them in the American system of drying the leaf. Briefly, the difference 
between the two systems is this. The Biirman cultivator cfrics his tobacco 
leaf in the sun, and the process takes a few days onl}- ; under the Ameri- 
can system tlie leaf is dried under cover, and the process takes as many 
weeks as the Burman process takes days. But the difference in price be- 
tween sun-dried and shade-dried tobacco is that the latter fetches in Burma 
^7-10 per 100 viss (3650)), while the former fetches only per 100 

viss. A limited number of old tobacco-growers on the banks of the 
Ngawan and the Irrawaddy have, under Mr. Oabaniss’ instruction, 
taken to the American system of drying. But the greatest extension of 
tobacco culture has radiated from the Kyauktan farm, to which Burmese 
cultivators have come for seed, for seedlings, and for instruction in shade- 
drying and in curing, from villages distant one. two, and three days’ jour- 
ney. Last season, within a small section of country round the Kyauktan 
farm, about ninety cultivators grew smaller or larger patches of tobacco, 
who had never grown tobacco in their lives before. Most of them made a 
good thing of it and ^ot good prices for their leaf. Moreover, they found 
that tobacco employed them just at a time when there was not much work 
in the rice-fields. It is expected that this season the breadth of tobacco in 
the country near K5'auktan will be doubled or trebled. ^In order to show 
how much better a price tobacco dried and cured on the American system 
fetches than Burman tobacco, a public sale of all the tobacco produced on 
the Kyauktan and Ma-ubin Government farms has been held in Rangoon. 
Forty-eight parcels of about 5oIb each were sold, realising an average rate 
of IS. Zkd. per viss ( 3 ' 65 lb) as against 6'f. per viss., the prevailing rate for 
ordinary Burman tobacco. The Kyauktan parcels ranged from lojd. to as. 
6d. per viss, and the Ma-ubin parcels from isfto as. It is hoped that the 
results of these sales will satisfy the Burman cultivators of the superior 
value of shade-dried leaf. Hereafter, when the improved system of drying 
and curing becomes more general, it will be possible for the Agricultural 
Department to arrange periodical sales of well-prepared tobacco in the 
Rangoon market. But the Burman cultivator at present is not quite satis- 
fied about the new system of preparing tobacco, which occupies and keeps 
him out of his money some months longer than the indigenous system.” 

” During the coming season Mr. Cabaniss will supervise tobacco ex- 
periments on the Irrawaddy islands near Myanaung. This cultivation 
will be undertaken in presence of Burman cultivators, and, if possible, with 
their co operation. The bulk of the tobacco cultivation of the province is 
on these islands ; a large number of Burmans will therefore be able to 
profit by Mr. Cabaniss’ teaching, and it is hoped that the system of shade- 
drying, which is now practised only on the Ngawan, will also be adopted 
on the Irrawaddy. In order to give a greater impetus to tobacco cultiva- 
tion, the rate on all lands growing tobacco has lately been reduced to tw'o 
shillings per acre where it exceeded that rate, and notices have been widely 
circulated amongst the cultivators informing them of this change ” (Ad- 
ministvaiion Report for page 7.4). 

Mr. Cabaniss’ report for 1885-86, though not as full as it might have 
been, owing to the disturbed state of the Province, is sufficient to show 
that the cultivators are beginning to appreciate the better results obtained 
by using good American seed and by adopting a more rational method of 
curing their tobacco. 

The higher prices they are now able to get is leading to extended 
cultivation, and the annually,increasing outturn should, after a few years, 
cause a material diminution of the hitherto enormous quantity of imported 
leaf. 

The principal localities in Upper Burma where tobacco is grown are ; 
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Ava, Mingyan, Pokokoo, and the neighbourhood of Mandalay. It is also 
grown in the Bhamo district for local consumption, and in the Shan Stales, 
between the Kachyen hills and China ; some of this latter is exported across 
the Chinese border. Captain Spearman, formerly Assistant Political 
Agent at Bhamo, writing to the Political Agent at Afandalay (May 187a), 
says that in that district the leaves are dried in two different ways, though 
the price and flavour of each are the same. One method is to cut each leaf 
into three pieces, and to lay these ont flat on the ground, or on a bamboo 
trellis work, in the sun ; the other is to string 30 or 40 leaves together on 
a piece of split cane or bamboo running through holes made in the stalks, 
and hang them up in bunches. 

In a letter from Messrs. Sutherland, McKenzie &. Co. of Mandalay 
to the Political Agent (dated March 1872), it is stated, with reference to 
the tobacco of the Kachyeen hills, that when the crop is ready, the entire 
plants are pulled up by the roots, and hung up inside their houses. The 
leaves are then plucked as they are required. They say that by this mode 
of storing the tobacco, the leaves retain their sap longer, the tobacco is 
stronger than the ordinary Burmese leaf, and that, with proper treatment, 
would become very fragrant. 

in. CULTIVATION AND MANUFACTURE IN BENGAL.— In Beng-aj, 
Tobacco is very' largely grown in this Presidency. As, however, no | tl8 
statistical records for crop areas are available for Bengal, it is impos- 
sible to state what is the total acreage, Mr. O’Oonor was of opinion, 
in 1873, that the area under tobacco m Bengal could not be less than 
half a million acres. The chief tobacco-growing districts are Rungpur, 

Tirhut, Purneah, and Cooch Behar. The fine quality of certain samples 
of tobacco produced naturally in these districts, and m other parts o! Ben- 
gal, very soon attracted attention as to the suitability of the climate and 
soil for attempting the acclimatisation of the better varieties, from 
America and elsewhere. The results of the numerous experiments, under- 
taken chiefly at the instigation of the Agri.-Horti cultural Society, are.fully 
recorded in the Journals and Transactions of that Society. 

The following extracts relating to tobacco cultivation in Bengal have 
been taken from the General Administration Reports of that province : - 

*' Tobacco is grown more or less extensively in every district in Bengal, 
but with the exception of Rungpur and the Dooars, Durbhanga, Purneah, 
34-Purgannahs, the Chittagong Hill Tracts, and Nuddea, there is hardly 
a place in which it is sown for trade and export. It is, however, every- 
where grown for local consumption. The cultivator ordinarily takes up a 
small plot of land at his homestead, near bis cowhouse, for the conve- 
nience of manuring the land, as he always, if possible, manures his tobacco 
crop. In Barasot and elsewhere, where indigo cultivation has mostly died 
Out, tob.ncco has been found to thrive well on the old indigo lands, and 
may be seen planted up to the very edge of the ruined vats. Tobacco is 
reared in a nursery in August, September, and October, is transplanted a 
month later, and the leaves are ready for gathering from January to March. 

The Rungpur or Kachar tobacco, as it is called, is distributed all over 
Eastern Bengal, and a not inconsiderable quantity lea^-es the countrv' and 
goes to British Burma and elsewhere. The clima'te and soil of Rungpur 
arc remarkably suited for the cultivation of tobacco, and it is possible that 
in a few years the growth of (his plant may become of far greater import- 
ance Hum it now is. What is most wanted at present is to introduce im- 
proveraents in the cunng process. As eridence of the excellence of the 
Rungpur tob.scco, it may he noted that a medal was obtained hv a native 
speamcn which he exhibited at the Paris Exhibition of 
i he quality of the tobacco grown at Rungpur is much liked by the i 
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natives, and tobacco has been a staple of the district for at least a century 
past. The trade is chiefly in the hands of Mughs, forty or fifty of whom 
come annually to the district and export the tobacco to Calcutta and to Na- 
raingunge and Chittagfong for export to Burma. This tobacco is eventually 
for the most part made Up into Burma cheroots, and is manufactured in 
Calcutta as well as in Burma. The produce varies from 6 to 12 maunds 
an acre, while the price varies from R3 to R7 per maund. The Burmese 
Mughs, who import tobacco into their own country for the purpose of 
making cheroots, select the very broad and thick-leaved plant, neither 
too mild nor too strong, and pay as mUch as R7 a maund for it. The 
variety most prized by them is called by the people Hdihi Kahn from its 
resemblance to the ears of the elephant. In Dinagepur, Cooch Behar, and 
Julpaiguri also tobacco is widely cultivated, and the produce of Cooch Behar 
especially is highly esteemed.” “In the districts of the 24-Pcrgunnahs 
and Nuddea, tobacco is generally grown merely for domestic use, but in 
a tract of country including the northern part of the Baraset sub-division 
of the 24-Pergunnahs and_ the southern portions of Ranaghat and Bon- 
gong, in Nuddea, the Cultivation is of more importance and the crop is 
exported. The quality and price vary considerably. The best tobacco 
is called the HingU tobacCo, from Hingli, a village on the left bank of 
the Jomoona river, three or four miles west of the Gaighatta Thanna in 
Nuddea. Tobacco going by the name of Htn^li tobacco is grown gene* 
rally over this area, and sells for from R5 to R7 or R8 per maund. The 
exports are mostly to Calcutta.^’ 

In Behar, tobacco is grown chiefly on the northern side of the Ganges. 
Three varieties are distinguished, vl's., deii or barhi, bildeit or kalkaliiya 
(N. rustica), and jethua. The latter kind is sown January to February, 
and cut May to June. Tobacco is most extensively grown in the Dur- 
bhanga disti ict, and the best kind is produced in the T,ijpur sub-division 
in Pergunnah Saraysa, which has become famous for the good qualit}' of 
the leaf. “The average yield per acre is said to be about 18 to 20 maunds, 
and the price is about R5 per maund. The cullivators generally derive a 
very handsome profit, generally averaging R60 per bigha, and sometimes 
as much as R80 or Rgo. Tobacco leaves the disti ict in various ways. 
Some of the rayats themselves export it in carts to Nepd! or take it to H.ajce- 
pur and other river marts in the district, and there dispose of it, while 
many thousand maunds are bought up by the travelling merchants and 
transported by river and rail to the Upper Provinces and Bengal. The 
cultivators, however, generally dispose of it to purchasers from Gorakhpur, 
who sometimes buy it as it stands on the land.” 

The following account of tobacco cultivation in Behdr is given by Dr. 
Shortt in his Mammal of Indian Agrtculture pp. 149 .and 174: — The 
ground is prepared by free ploughing, and the clods arc well crushed and 
opened out frequently to permit the dew to act upon the soil. The land is 
often allowed to lie fallow for a whole year, being kept free of weeds and 
manured with the usual dunghill rubbish consisting for the most part 
of cattle manure and wood ash. The sowing season commences in the 
beginning of June. The leaves attain maturity about the month of Sep- 
tember. The first crop is cut and thrown aside for curing, and the second 
crop allowed to succeed. The stalks are then allowed to run to seed. 
The produce of a bigha (J acre) is equivalent to twenty maunds from the 
first crop and fifteen from the second. Sometimes a third and fourth crop 
are taken oil, the third yielding ten, and the fourth five maunds. The 
leaves are plucked and Laid on the fields night and day, so as to have 
the benefit of the dew and sun, and they are then gathered and packed 
in straw or hill grass. Before they are packed, the stalks are cut aw.ay 
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and macerated in water for several days, and the infusion thus obtained is ; 
sprinkled freely over the leaves with the view of improving their aroma. 
This is repeated as often as is considered desirable, and after each appli» 
cation, the leaves are repacked. When they have continued thus suffi- 
ciently long, the packages are undone and some soil impregnated with 
alkalis is sprinkled upon the leaves till they are quite dry.” 

PoosA Tobacco Farm. — This farm was_ established in 1877, and has 
since that time been worked under the direction of Messrs. Begg> Dunlop 
& Co. in connection with the Ghdzipur F.arm (see under rs’orth-West Prov- 
inces). The climate of Poosa is much more favourable for tobacco cultiva- 
tion on a large scale than at Ghdzipur; for this reason, and in the hope 
of being able to induce indigo planters of the neighbourhood to take up 
the industry, Sir Edward Buck strongly urged the advisability of handing 
over the Poosa Stud lands to the Calcutta firm. The results of their opera- 
tions have hitherto been altogether successful. 

IV. CULTIVATION AND MANUFACTURE IN ASSAM,— In 
Assam very little tobacco is g^own. It is, however, largely imported from 
Bengal, and is consumed principally by the immigrant labourers, and 
by most of the hill tribes of Central and Northern Assam. The Mishmis 
and Abors of the extreme Nonh-Eastern frontier aie said to be the greatest 
smokers in the world, both men and women, and they are hardly ever to 
be seen without a pipe, generally made of brass, in which they smoke their 
strong home-grown tobacco. The Kukis, who inhabit the hill tracts of 
Central Assam, are fond of refreshing themselves with the oil which is 
collected in a reservoir attached to their bamboo pipes. 

V. CULTIVATION AND MANUFACTURE IN THE NORTH- 
WEST PROVINCES. — In 1888-89 su area of 41,288 acres was return- 
ed as occupied by tobacco. This shows an increase of over 2,000 acres 
as compared with tlic previous year’s area. Taking the average out- 
turn as Sixjlb per area, the total would be over lo-J- million pounds. 
The largest tobacco-growing districts at present are Farukhabad and 
Bulandshahr. 

The following extracts from Field and Garden Crops of the North- 
IPest Provinces, 70-73, will give a good general idea of the native 
methods of cultivating and preparing tobacco in those Provinces : — 

“_T!^c dryness of the soil and climate of these Provinces renders them 
unsuitable for the production of good tobacco.’and the area under tobacco 
would be much smaller than it is were it not for the common occurrence 
of wells, the water of which is impregnated with nitrates (known as khari) 
and which is therefore especially suited for the production of the coarse 
pungent w eed appreciated by the natives of the country. Possibly, too, on 
account of its comparatively late introduction, none of the higher castes 
of cultivators will grow it, and its cultivation is almost entirely restricted 
to the market gardener caste, known ns the Kachi, Murao, or Sani. 
Tobacco cultivation jnay, therefore, be held to follow the distribution of 
hdchis and of khdri wells, and it is in consequence restricted within what 
would otherwise be considered very capricious limits.” “ The months for 
sowing and cutti ng lob.acco vary considerably in different parts of the Prov- 
inces, but the seasons may be conveniently grouped into two. In one case 
the seed IS sown in July .and August, the seedlings planted out in October 
.and cut m February, while in the other case the seed is sown in Novem- 
ber, seedlings planted out in February, and cut in April-May. Tobacco 
grown in the former season is known as sd'.oani. .and that grown in the 
latter season as asdr/tf. Occasionally, after cutting a sda-ani crop in 
February the rwts are allowed to yield a ratoon crop in the followins- 
May, which IS, hoNvever, always of very inferior quality. No particular 
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rotation is used. The land is always heavily manured, so that the tobacco 
is occasionally grown after a ciop of maize, and the field does not receive 
a fallow even in the kharif preceding. And in cases where strong manure 
is available, such as in the environs of large cities, tobacco commonly 
forms one of three crops which are regularly taken off the land each year, 
potatoes in the months November to February following after maize, and 
being succeeded by a crop of asdrht tobacco. The manure which is given 
to the land is so heavy as to make the natural character of the soil a 
secondary consideration. A loam is undoubtedly the most suitable soil, 
but if there is the inducement of a khari well, shift will be made with any 
kind of land, and since khari wells chiefly occur near old village sites, 
tobacco fields are often met with, the natural soil of which would, if un- 
corrected by manure, be little else than a collection of brickbats. Fields 
growing tobacco receive at least 200 maunds of the richest manure avail-^ 
able to the acre, but since the land generally bears two crops within the 
year, the tobacco does not appropriate the whole benefit to itself. In some 
districts (Fatehpur, Allahabad, and Jaunpur) it is the practice to manure 
tobacco land by herding cattle on it at night, and in tlie Bijnor District 
almost the whole of the tobacco is grown on clearings along the forest 
border which are used to herd cattle in during the rains. The cultivators 
usually live in villages at some distance, but in the cold and hot weather 
months migrate to the jungles and establish their tobacco fields, returning 
as soon as they have cut their crop.” ” The soil must be very finely pul- 
verised, and often owes its preparation more to the mattock than to the 
plough. If the plough is used it is driven through the land at least eight 
times, the log clod-crusher being dragged over the ground between every 
two or three ploughings, so as to reduce the soil to_a condition as nearly 
resembling powder as possible. The seed is sown jn nurseries, and plant- 
ed out when about six inches high.” “The soil must be thoroughly 
moist, and the seed is covered by brushing the earth over it by hand or by 
a twig brush. The soil round the seedlings must be kept always moist, 
and this when the seed has been sown after the end of the rains necessi- 
tates a light watering every third or fourth day. The seedlings are thin- 
ned out from time to time, and when six inches high, are transplanted by 
hand into the field, being placed in lines at a distance of six to eight 
inches apart. The thin planting practised in America finds no favour in 
this country. Transplanting is Invariably carried out in the afternoon or 
evening, and the seedlings are often protected by screens from the heat 
of the sun for the first few dajs.” “ The cutting and curing has but little 
resemblance to the parallel operations in American tobacco culture. In 
districts west of Allahabad the practice is to cut the plants down whole 
close to the ground, but in the Eastern districts the leaves are often picked 
separately as they ripen. The plants or leaves are then allowed fo lie on 
the ground, and wilt for a period which seems to vary greatly in dmerent 
districts, and which is much longer when the plant is cut in February 
than when it is cut in April or May,” “ Tobacco intended for chewing is 
left out on the ground nearly twice as long as that intended for smoking ; 
in the latter case, the leaves are carried in when of a black colour, ^01 n 
the former case not until they have been burnt reddish brown (Etah). 
The leaves are carried in when damp with dew in the early morning, so 
as to run as little risk as possible of break.nge.” “ If the plants were cut 
down whole they are now stripped, and the le.ives are then heaped in a 
mass for fermentation, being arranged with their apices pointing towards 
the centre of the heap and their stalks outwards. Occasionally the heap- 
ing is carried out in a bole or trench in the ground. They are allowed to 
remain in this condition fora period varying from three day's to a month, 
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fermentation being occasonally assisted by a sprinkling of water, which CHLTIVA^ON 
should be brackish if possible. The temperature is carefully watched, and p^vlnMS. 
immediate!}' it rises too high the heap is opened out, the leaves turned 
over and made up again. When sufficiently fermented the leaves are 
pliable and can easily be made into ‘ hands ’ or coils, which when finally 
dried are ready for sale. If no immediate market for them can be obtain- 
ed, they are ‘ bulked,’ i.e., heaped in a corner of the cultivator’s house, or 
occasionally hung from the roof, until they find a purchaser.” 

Ghazipur Tobacco Farm. — The following extracts are taken from a 
“Note on Tobacco Culture and Curing” written in 1878 by. Sir Edward 
Buck, under whose direction and influence the success of the undertaking 
was secured : — 

“ A Tobacco Farm was projected in 1875 on the stud lands at Ghazi- 
pur, which consists of about 1,200 acres of culturable land. In that year 
little more was done than to divide the land into blocks, improve its irri- 
gating capabilities, settle cultivators upon it, and collect manure. Mean- 
while an arrangement was made with Messrs. Begg, Sutherland & Co., 
of Calcutta and Cawnpore, under which they were to take over the farm 
on lease, on condition of their bringing over a skilled curer from America 
and continuing the cultivation of tobacco. 

“The curer arrived in January 1876, and proceeded to cure, but under 
unfavourable conditions, a small quantity of leaf which had been raised at 
Cawnpore and Ghdzipur. The plant had been badly cultivated, and no 
proper curing-houses were ready. Notwithstanding these difficulties, 
sufficiently good results were obtained with the leaf sent to England to 
give reasonable expectations to every one concerned that Indian tobacco 
can be profitably raised and cured for the European market. The area 
under cultivation in the year 1876-77 has been about 50 acres 
‘‘ The outturn in good leal from a properly cultivated acre of land ought 
not to be less than 8oolb an acre, and in America is said to average i,ooolb 
an acre._ Now, as the leaf can undoubtedly be cured up to a quality 
which will not fetch less than 5^. a pound in the English market, the gross 
outturn of cured leaf ought not to be worth less than ^d. This has been 
proved by the facts obtained in the Ghazipur experiment. 

“ Eight hundred pounds an acre may, according to Indian notions, 
be a low estimate, but it must be remembered that a coarse heavy leaf will 
not fetch such a good price, or be received so well in the European market, 
as a more delicate and better-flavoured leaf of less weight j Srf. a pound 
(although a very much higher price than that usually fetched by East 
Indian tobacco, which generally sells for id. or 2d.) is not a high standard 
for the bulk of cured leaf imported to England from other countries, and 
It IS not at all unreasonable to expect that an average price of 6d. or ^d. 
may be attained. In fact, samples sent in considerable quantity last year 
from Ghazipur to England and Australia were valued at prices which on 
the average were nearer 6d. than srf. a pound (in bond). 

"I may here point out that id. a pound profit is equivalent to a profit of 
£150 to £200 on 50 acres j and that therefore for every extra id. which 
tobacco fetches above sd., or for every id. which the cost is reduced below 
S“., an income of about 81,500 to 82,000 per 50 acres may be realised. 

“ The climate of the North-Western Provinces (at any rate above 
Ghdzipur) is not favourable for tobacco operations upon a large scale. In 
the first place, the plant would be exposed to much danger from frost and 
hail; and jn the second place, the climate is so dry, that while a great 
^ deal of irrigation is required for cultivation, a great deal of trouble must 
be incurred in regulating temperature during curing processes. There is 
little doubt that the climate of Upper Bengal is much more favourable. 


N. 120 


39S 


Dictionary of the Economic 


NICOTIANA 

Tabacum. 


Tobacco. 


CULT^A^ON “ The Ghazipur experiment confirms the idea, which has often beerr 
PMVlncos. mooted, that indigo planters or other gentlemen who have land in Upper 

Bengal should attempt the cultivation and curing of tobacco. Operations 
Required for tobacco curing will apparently dovetail in well with those re- 
quired for indigo manufacture. In the first place, the indigo godown can 
without great difficulty be converted into a curing-house } in the second 
place, it is clear of indigo at the season when it would be necessary to fill 
it with tobacco. The same argument applies to labour and supervision. 
The busy time with tobacco will be from November to February, when 
indigo has been already sent to market, and even if it is necessary to keep 
tobacco leaf in the curing-house till the rains, it ought to be packed before 
indigo is cut. 

" In Virginia a planter never confines his farming operations to 
tobacco, which, on the contrary, only occupies a comparatively small por- 
tion of his farm area. One planter, indeed, seldom cures more than 50 acres 
^ of tobacco in a j-ear, and hardly ever attempts to grow so much as 100 

acres. The produce of 50 acres is usually as much as one curing-house 
and establishment can there undcilake, and although it may be found that 
where labour is as plentiful as it is in this country, a large area may be 
undertaken, it must be left to time and experience to prove this.” 
“Tobacco importers in England declare that there is no chance for Indian 
leaf of good quality establishing itself firmly in the market unless a regu- 
lar supply of large quantities is annually despatched. It appears, there- 
fore, desirable that as many estates as possible should export properly 
cured leaf, if there is to be any chance of founding a regular trade be- 
tween Bengal and Europe in the better class of leaf at remunerative price,” 

“ The Ghdzipur experiments have succeeded in showing that Indian 
tobacco can approach American tobacco in quality, and is so valued in the 
English market; and also show that if an export trade can be established 
the profits will be sufficiently good to prosecute the industry. _ That the 
firm who has taken up tobacco enterprise at Ghazipur believes in its cap- 
ability is proved by the fact that it has imported a second curer from 
America, and has established a new centre of cultivation and curing in 
Upper Bengal, which country I have for some time recommended as likely 
to be the most favourable to success.” 

The results of operations at the two farms at Ghdzipur and Poosa, 
during 1882-83, are thus given in the North-Western Provinces and Oudh 
Administration Report for that year, p. 124; — 

“ Of an area of 523 acres under cultivation, 129 were set apart for 
home cultivation and the remainder leased out to independent cultivators, 
whose crops were purchased by the lessees. The total produce from both 
farms was 362,0001b or 36,0001b over and above that of last year. The 
rate of produce per acre at Ghdzipur and Poosa was 57olb and 793tt> 
respectively.” 

Mr. Oaine, in a Memorandum published by the Revenue and Agri- 
cultural Department of the Government of India in 1882, thus describes 
the system of cultivation and curing adopted in the Ghazipur Farm : — 
The tobacco fields are usually sheltered from the hot west winds by 
a high crop on that side, or, in the absence of this, by sowing a line of 
castor-oil plants or any other fast and high growing crop. The cultiva- 
tion commences in July. , 

“ As to rotation of crops we follow the American system, and tobacco 
is grown on the same land only once, or on rich land twice, in three years. 
The land usually lies fallow the third year, or should do, and in America 
a crop of oats is often sown, which crop is ploughed into the land just as 
the ears commence to form. 
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“The manure at Ghazipur and Poosa consists principally of cow-| 
dung and vegetable manure, such as leaves, indigo sect, &c. ; at Ghdzipur| 
a gwd deal of night-soil and poppy trash. The land is manured yearly. 

“ Lands suitable for sugarcane and poppy are selected as being the 
richest. The land is ploughed from commencement of rains to time of 
planting, or earlier if feasible. A piece of good high land is selected 
for a seed bed, well ploughed, cleaned, and manured with good old manure 
flow ground would swamp). The ground, when soil has become well 
pulverised, is now marked off into beds 4 feet broad and running the 
whole length of the ground. The bed is slightly raised in the centre as 
a protection against heavy rain. A small ditch is cut between the beds 
to drain off the rain. Tatties made of straw or arhar twigs are put 
over the beds, and are raised 3 feet from the ground. The seed is sown 
in July, and a second sowing is made in AugusLin case of accidents. 

“Two table-spoonfuls of seed are sown over 100 square feet of seed 
beds. It is sown mixed with ashes. 

“It is sown by a man who stands in the ditch running between the 
seed beds. After the seed is sown, the bed is beaten down gently with a 
plank or the naked feet of coolies. The seed germinates in eight days. 
The land is kept clean from weeds. The tatties are kept on for at least a 
fortnight. They are left off gradually', that is to say, they are first taken 
off for a few hours dally, in the morning and evening and at night, till 
the young plants get accustomed to the sun. They are a protection to 
the plants from the sun and also from heavy rain, w’hich often washes out 
the earth from the roots of unprotected seedlings. 

“ The tatties must not be left on until the young plants are trans- 
planted, or else the plants will be weak and unable to bear the sun. 

“The land having been well ploughed and cleaned from the middle of 
June to the middle of Augjust, is smoothed over with a henga (harrow), 
and the young plants being now large enough, they are transplanted 
when the leaves are not quite the size of a rupee, A cloudy or rainy 
afternoon is selected for the planting (the afternoon is lietter than the 
morning, as it gives the plants the whole night in which to take hold). 

“ The field is either marked out beforehand, by means of a long rope 
laid on the field, along and on which a few coolies are made to walk, 
and which leaves a clearly-defined line marked on the field ; these lines 
are made first down the field and then across, each line being the same 
distance apart, or else a lighter rope marked with knots is thus laid on 
the field at the time of planting, and a plant is put in opposite each knot. 
It is very necessary for facilitating the after-working of the tobacco that 
the plants should be equidistant from each other. In rich land the plants 
are put 3 feet apart. In poorer soils they are only tw'o feet and two and 
a half feet apart. No plants whose stems have become at all hard 
should be planted; they will certainly be stunted. Grubs should be 
looked for in the roots and stems, and all affected plants thrown away. 
If the ground is hard and clayey, it is desirable to stir the earth witha 
khnrpce a little round the young plants three or four days after the planting. 

“The land is usually hoed about ten days after planting. When the 
plants are from a foot to feet high, the earth is thrown up round the 
roots of each plant. 

“ Irrigation is carried on whenever, from the appearance of the plants 
it is required. The ground is hoed and the plants earthed up after each 
watering until the plants become too big to allow of men workitjg in the 
field. ^ 

“ When the plants are about 3 feet high, or if weakly lookincr 2 feet 
, the top shoot is plucked off (this shoot is plucked off directly it makes its 
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appearance in small or sickly plants), also the lower leaves which are 
dirty and draggled, and from 7 to 14 loaves are left, according to the 
strength and growth of the plant, the principal object being to get a few 
large and well developed leaves in preference to a quantity of small ones. 
The side shoots or suckers are plucked of! the instant the)' appear, and 
are left on the field for manure. 


“ If a grub be found in a large plant, it should be cut out with all the 
affected part and all the portion of the plant above it ; a side shoot may be 
allowed to grow which will give a fairly good plant. 

“ Tobacco ripens in about three months’ lime. It is cut during the 
months of November, December, January, February, to the middle of 
March. A ripe leaf has yellow spots on it. It has a crumply look, and 
if bent between the finger and thumb will break. 

“ The cutting commences directly there are sufficient plants ripe in a 
field to fill the curing barn. The plants are rut off bodily at the stem just 
below the lowest leaves of the plant. The plants when cut are left lying 
with their butts towards the sun in the field to wilt. The time a plant 
takes to wilt depends on the heat of the sun. Usually half an hour is 
sufficient. When wilted the plants are cither carried or carted to the 
curing barn. There they are spiked on split bamboos. 

"Each cooly \s provided with an iron spike which he fixes like a spear- 
head on to the bamboo stick, he then takes a plant of tobacco in his hand, 
fixing first the other end of the stick into a hole in a block of wood pro- 
vided for the purpose which he holds between his toes. The plant is 
placed with the butt on the spike about 5 or 6 inches from the end and 
the plant forced down over the spike on to the stick. From six to ten plants 
according to size are hung on one stick which is 4 feet long. These sticks 
are then hung in the barn j the stick should be hung so that the leaves 
may touch each other slightly, but should not press against each other. 
The barn is fitted up with a scaffolding of bamboos. The bamboos are 
3 feet 6 inches apart and 4 feet above each other, the lowest tier of bam- 
boos being 6 feet at least from the ground (where the tobacco is intended 
to be cured by fires). The barn is provided with as many doors as possi- 
ble, those on the west side being made as airtight as possible. Ventilators 
in the roof made to open and shut are advantageous. Rooms can be 
made any size. A room from 35 to 40 feet high and 30 yards long by 15 
yards broad is preferable, as it can be filled rapidly and will hold sufficient 
tobacco to cure well. 


“When the barn is full (it should be filled as rapidly as possible in 
order to prevent the tobacco drying out in hanging) all the doors are 
closed and also the ventilators if any. It is left for two or three days. 
The planter can now tell whether the tobaccia s drying up too rapidly or not 
fast enough. If the tails of the leaves cur ;p and break when handled, it 
shows that the tobacco is going up too fast ; on the other hand, if there is 
a sour smell in the room and the plants sweat, the tobacco requires air and 
perhaps fires. In the first case the doors and ventilators are still kept closed 
and fires are lighted in different parts of the rootn, or if the house is fiH^ 
with flues (which are preferable to open fires) hot air is carried through the 
room in the flues. The temperature will probably be raised to 80 
Fahrenheit, but this can only be told by experience. The tobacco must 
be carefully watched, and if drying too fast, the temperature louered and 
water sprinkled on the floor. Raising the temperature causes the tobacco 
to sweat, and the moisture thus created in the house makes the colimr run 
in the leaves. The leaves should turn gradually yellow and then 
If dried too rapidly it retains its original green colour. If it 
to cure golden leaf, the temperature is raised to 140° Fahrenheit or higber 
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,-it the stage in whicJi the tobacco has changed to a yellow, but this cur- CULTIV^ION 
ing cannot be attempted in a hot climate, except by an experienced provin^’s.' 
curer. Golden leaf realises double the price that dark leaf does. The 
plants should originally all be in the same stages of ripeness to ensure suc- 
cess in bright or golden leaf curing. In the above, curing in a hot dry 
climate like Ghazipure is referred to ; in Tirhoot in mild weather tobacco 
can be cured without any fires. This process will now be described. 

If, as in the second case stated .above, after two or three days hanging in 
the barn the tobacco feelssoftand theie is a sour smell in the room and the 
plants may or may not sweat, then all the dpors and ventilators should be 
opened and kept so until the sour smell is gone and the sweating- has 
stopped ; if that is not effectual then fires must be lighted. The curer 
must now be guided by the weather and must carefully watch the tobacco. 

If the tips of the leaves begin to curl, it is going too fast and the doors 
must be shut during the day and opened only at night to allow the cold 
air to circulate through the room, the mam object being to make the 
tobacco dry up gradually to yellow, and the greater part of it will turn 
reddish yellow called medium bright. The temperature must be regulat- 
ed by the doors and ventilators. This air-curing makes a lighter brown 
than the firing process, and can only be .adopted in a clim.atc in which 
there is a certain amount of moisture in the air. If the tobacco sweats 
badly, doors and ventilators must be opened and fires lighted and the 
heat raised till it stops. Green tobacco is preferable to sweated. There 
is another process followed in some parts of America called sun-curing. 

In this process a scaffolding is erected under the shade of a tree and 
after the plants are hung up, the whole is covered around and on the top 
with straw. The straw is opened out when it is found necessary to quick- 
en the drying. This style of curing is hardly adaptable to the plains of 
India. 

“ The higher the barn is the better it is for curing purposes. The high- 
est tobacco in a room is usually the best colour, if you have a thick roof, 
otherwise the centre is the best. 

“The tobacco is generally cured, so far as its colour gees, in a fortnight 
or three weeks. It is left to hang through the hot weather in the barns, as 
the heat makes it too drj' to handle. Early tobacco may be ready to bulk 
down in the Christnms r.ains. No tobacco should be bulked until the sap 
is entirely drierl out. This can be seen by breaking the stem of the leaf. 

If bulked with sap in it, it will rot. 

“ Directly the r.ains commence in June and the tobacco has become soft 
and pliable, 'll is bulked down in heaps, in the curing room in which it is 
hung. The heaps are raised some 8 inches off the ground by a sm.all 
scaffolding made up of b.-imlmos and sticks, so that air can circulate under- 
nc.ith, .and .are covered over with str.aw or matting. The tob.acco should 
not be bulked down in too moist a condition. The best order for bulking 
is when the tobacco is just soft enough to handle without breaking. If 
too soft it must be fired and allowed to come in order again. When all 
the tobacco is bulked down, the bulks must be opened' and the leaves 
stripped from the stem and tied in 'bands’ or ' bundles ’ with about 50 
lea\c.s in each band. The band is tied round with a leaf of tob.acco tied 
round the upper ends of the leaves and tucked in at the centre of the i 
bundle ; th.cse bands are now carried to the head barn or sorting room. * 

They are re-bulked ficre in the s.amc way as before. When all the tobacco | 
is in the storing rojm, the bulks .are again opened and the bands bf-ing 
untied, the Ic-aves must be sorted. They .should be sorted into, i, fcmo-lc.af ’ 
dark, 2, short leaf dark, 3. long Ic.af bright, a, short leaf dark 3 ‘luo-'s 
th.at js .all ton' or dirty ;,nd vcij small Imvcs.rcd andbrigh.l, bc-ing band- - 
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cd separately, and 6, green — six varieties in all. The sorting is most im- 
portant and requires strict supervision. Care must be taken that the 
coolies do not make unnecessary break.agc in handling the leaves. They 
should be tied in bands of from 15 to 20 leaves. These bands are again 
bulked and left in bulk till packed. The bright is divided into four varie- 
ties, should there be any golden leaf. Golden leaf is pure yellow. In this 
case you have i, blight long leaf (that is, golden leaf), 2, bright short leaf, 
3, medium bright long leaf, .j, medium bright short leaf. Lugs are often 
made into strips by taking out the thickest portion of the stem midrib ; | is 
taken out, i of the way from the tail of the leaf. It sometimes sells best 
in this form. 

“The tobacco is packed in hogsheads made of thin staves. Tiie 
hogsheads are made 4 feet in height and about 3 feet in diameter for de- 
spatch to Europe, or else, after the native custom, in bales. The tobacco 
should be packed as dry as it can possibly be packed without breaking it. 
It is generally necessary to hang it again in a b.arn, the bands just slung 
across the stick, and fire it till sufficiently dry. If too dry the cloors may 
be left open at night, when it will probably bo found in the right order on 
the following morning. The bands are packed with the butts outwards 
and tails inwards. There are three lines in each row, two with their butts at 
the edge of the hogshead and tails meeting in the centre of hogshead, 
and one in centre of hogshead. The next row is commenced from the 
other side of the hogshead. When the hogshead is filled, it is pressed 
down with powerful setews and refilled till it can hold no more. It 
should contain goolb of leaf as nearly as possible.” 

VI. IN OUDH, tobacco cultivation, according to the statistical returns 
of 188S-89, occupied 13,374 acres, showing a decrease of over 2,oco acres 
as compared with the area of the preceding year. Of the district areas 
Sitapur and Khcri appear to be the most extensive, 

VII. CULTIVATION AND MANUFACTURE IN THE PAN- 

JAB.— The area under tobacco in 1888-89 was returned as 60,566 acres. 
In 1883-84 as many as 85,400 acres were said to have been occupied 
by this crop; in 1886-87, however, the area was reduced to 46,437 acres, 
whilst in the following year over 19,000 acres appear to have been added. 
The districts for which the largest areas were shown in the returns for 
18S8-89 were: Jullundur, Sialkot, and Lahore. A considerable portion 
of the Panjdb tobacco crop, especially in the Lahore district, consists of 
the Kandahari kind or that obtained from N. rustica. Other varieties, 
mentioned by Mr, Baden Powell, a\a— Baghdadi i— 'The seed of this is 
very much sought after by cultivators, on account of the abundance of the 
produce; it is not imported from the place whose name it takes, but pio- 
bably came originally from thence. Noki, so called from its pointed lan- 
ceolate leave's. Samhii, this is grown in the Lahore, Amritsar, and Sial- 
kot districts. Purbi, an expensive kind introduced from Bengal and 
grown near Lahore ; it is chewed w'ith pd7z and betel nut, and is sometimes 
smoked. Bahigani, W’ith leaves shaped like those of the haingan (Solanum 
Melongena). Surdti, a strong and bitter kind, inlroduced from Surat; the 
two last-named are rare. Other local names are given for some of the 
above. All these kinds are prepared alike, by burying in a pit after drying 
for a couple of days or so, and left to ferment. The best leaves are tied 
into bundles (gaddi), the rest are twisted into ropes, the latter selhngfor 
one-sixth to one-eighth loss than the former {Panjdb Prod , 288). 1 he 

following inform.ation regarding the more usual methods of cultivation and 
curing adopted in the Panjab is taken from a report submitted to tne 
Government of India in November 1873 It seems to be immaterial 
whether the land selected for tobacco cultivation is high or low', provided 
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■ample means for irrigation exist. In three cases only, — parts of the Sidlkot, CULTIVATION 

Ludhiana, and Rawalpindi districts, — are alluvial tracts selected. The Pa^ab 

general opinion is that alluvial lands arc not suitable. Garden lands and 

* gnera' or manured lands near the village sites, are almost invariabl}' 

preferred. Irrigation, both from wells and canals, is practised, the plots 

being watered about once in every four days. Extensive manuring is 

requisite to success. Night soil, sheep and goat dung, stable litter and 

cow-dung, are used ; the older the better. An admixture of saltpetre in 

the shape of ‘kalar^ or ‘reh’ efflorescence is found beneficial. Upon 

proper irrigation and manuring the success of the crop depends.” “ The 

sowing season commences in .September. In most instances the seed is 

put into the ground during October and November, but in some places 

sowing continues till December, and in the Shihpur, Multan, and Derah 

Ghazi Khan districts till January. In the "'Peshawar, Amritsar, and 

Rawalpindi districts, seed is sown till February. The transplanting takes 

place during Januar\', February, and March, and the cutting during May 

and June and sometimes in July. The plant is almost invariably cut 

down to the roots, and no second crop taken. The experiment of leaving 

the stems for a second crop has been tried in the Lahore, Gujranwdlah 

Karndl, and Ambala districts, but the outturn was exceedingly meagre, 

and it is not considered worth while to keep the land out of culti/’ation for 

the purpose. The usual mode of curing is as follows The 7 ’op when 

ripe, t.e., when it turns red and yellow, is cut down and left/ 1 the field 

for two or three days. It is then stored In a place protected ffom the sun, 

either in a room or under ground, with layers of dfidk leaves (Butea fron- 

dosa) or AA, wnrfaV leaves (Calotropis procera), and the whole covered 

over with quilts, in which condition it is left for a period varying from 

eight days to a month. The stems of the kokar tobacco are utilised, those 

of other Icinds are rejected, and the remainder tied up into bundles and 

exposed to the sun for a short time In Derah Ghdzi Khdn the tobacco 

during the curing process is sprinkled with a solution of impure soda 

{sajjt),gur, and water. The object of this is apparently to give it colour.” 


The following descriptions of local methods of cultivating and 


ing tobacco are, for the most part, derived from certain of the District ' 
Gazetteers ; — “ In the KarnAl district tobacco is very generally grown in the 
villages, but mostly for private consumption only, 'except where local 
peculiarities are especially favourable. The dcsi variety is almost exclu- 
sively cultivated, of which bugdi, surndli, and khojth-i are forms distin- 
guished by the shape of the leaf. The plant grows best in a nice Ioann 
soil, neither too stiff nor too open. A slight saline impregnation rather 
improves the plant, and the water of bitter wells, or of the dirty village 
ponds, is best. Canal water is too pure. There is a well in the village 
of Phurlak, the tobacco of wdiich is celebrated throughout the district. 
The seed is scarcely ever sown by the villagers, who obtain the young 
seedlings from the market gardeners of the towns, paying Ri-4for enough 
to plant an acre. The land is ploughed eight or ten times, dressed most care- ! 
fully, and laid out in ridges some two inches high and eight inches apart 
the seedlings being planted half way up the ridge on either side alternatelv 
and .about eight inches apart, for if water lies about the stem, it injures 
the plant. This is done in mdgh or phdgtin. They are then hand-water- 
ed with manure dissolved in water. Soiled manure is generally used as a 
lop dressing, as less is thus required. The dung of goats and sheen is 
the best, and old dry cow-dung mixed with ashes. The field is watered 
every ten d.ays or so, and the hoc is then freely used, so as to keen the 
earth about the roots open and the weeds removed. As the leaves «row ’ 
they are sprinkled with re/s or ashes to keep off insects and improve the i 
26 A ■»-- 
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flavour ; and the flowers are nipped off as fast as the}' appear. The plant 
is ready to cut in jet or asorh. The whoieplant is cut in the morning, and 
left in the fields for twenty-four liours to dry. Next day they are piled up and 
left to dry further. A hole is tlien dug and the plants are packed into it, 
covered up with dhdk (Butca frondosa) or dk (Calotropis procera) lea\es, 
and left to ferment for five to ten davs. The leaves Ipdt] are then stripped 
and cither tied »ip into hands (jY/tt) or twisted into a thick rope. They 
are, if necessary,^ further fermented ; and are finally dried and kept for use. 
When tobacco is wanted, the leaves are cut up and powdered with an 
equal weight of /rwr in a mortar. After the plant has been cut. leaves 
sprout from the stump, and are picked and used by the poorer classes ” 
fKarndl Gacetteer). r 

In the Hoshiarpur district tobacco is grown in small well-manured 
plots, and requires constant irrigation. If following maize, in rotation, it 
can be sown as early as November, but it is often grown after wheat and 
barley (cut green), and it is then sown in February or Afarch. The earlier 
sowings ripen in April, and the later ones in May. After being cut the 
tobacco is left lying in the field for two days j it is then buried in a hole in 
the ground for a week, and after being beaten with sticks is made into 
twists and sold. Three varieties are grown in this district, vie., desi, gobi. 
and dhalura ; the last-named is the strongest and most liked, and is sup- 

E osed to be good for goitre, and on this account is exported towards the 
ills. Land suitable for tobacco fetches about Rzo per acre, and if well 
manured yields three crops, — maize in autumn, wheat (cut green), and lastly, 
tobacco. 

In the Jhang district tobacco is looked upon as the most profitable of 
all crops, Its selling price, per kaiidl, being nearly equal to that of sugar- 
cane, while it occupies the soil for only three months. It does not require 
any more manure or more frequent waterings, nor does it exhaust the soil 
to the same extent. To ensure a good crop of an acrid and pungent leaf 
the soil must be heavily manured, but another crop can always be grown 
after it, either jowar or turnips, or even both. I n preparing soil for to- 
bacco, four ploughings ought to be given, accompanied four rollings in 
order to break the clods. The manure is then spread. Sheep and goats’ 
droppings are considered best. On the wells near Jhang, where tobacco 
is an important crop, about 400 maunds of this manure are given to the 
acre. After being spread and well mixed into the soil with two or three 
ploughings, the land is then rolled until all clods are broken. The seed- 
bed\having been carefully prepared, the seed is sown broadcast, and 
covered with an inch thickness of fine manure, and then watered ; during 
the firoty months it is covered with grass. Transplanting commences in 
the micfcle of phagan. The transplants are obtained at the rate of lou’- 
, annas square cubit, or are raised by the zamindar himself. They are 
first every three or four days, and afterwards only once a week, 
grown near ^nd hoeing is given as soon as the plants have taken 

smoked. Ba qj. three hoeings are given afterwards, and top dressings 

Melongena). times. The roots are seldom manured. The breaking off of 
two last-namet.Qj.g (kal/f bhanna) involves much labour. As 

above. All the.^ small quantities at a time, and spread on the 

for a couple of d , leaves are not then stripped off, but the plants 

into bundles Cg""'-fhe floor of a dark room and covered with blankets or 
one-sixtn to one-ei^ thus for a week. At the end of the week the leaves 
following informatio.g gtalks, and twisted into ropes and carried off by the 
curing adopted in th ^ 

Oovernrnent of India pgra Ismail Khan, two sorts of tobacco are grown 
i whether the land selectv/,^, latter is a coarse varielv. ronuiring but little' 
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care in cultivation, and selling at about R2 or R3 a maund. Stndhar has 
an even, well-shaped leaf. It gives much more trouble to cultivate, and 
sells at R3 to R5 a raaund,or for nearly twice as hiUch as the other. About 
a third of the cis-Indus tobacco is exported. The Derah toljacco is m'ostly 
consumed in the tahsil. The people are in the habit of mixing the garoha 
tobacco with Kandohdri tobacco (N. fustica), which is brought down by 
the Pmvindahs and Costs R8 or Rio a matind. The Daman people for 
the most part smoke this mixed tobacco. The gdroba tobacco by itself is 
Somewhat tasteless {Gas., Dhrcih Ghasi Klidti). 

Captain Harcourt, in his account of Kulu, Lahoul, and Spiti, gives the 
following information regarding the preparation of tobacco : — A seed-bed 
having been carefully prepared, the sowing is performed by simply blow- 
ing the seed from the hand. This is done in April or May, or later on, in 
the rainy season, when no artificial irrigation is required. The irrigated 
Crop ripens in August, and the Other in September or October. When 
the ripe plant is cut down the ledves are twisted round it and left to dry. 
An acre, well prepared, ought to return 10 to 12 maUnds of leaf. The 
selling price varies from 6 to 8 seers per rupee. The dry leaf has a very 
tnild and pleasant perfume ; tobacco foTrtis ohe of thfe chief imports in 
Lahoul and Spiti ; it comes from Kulu. TheU'omen in Spiti do not smoke. 

VIII. CULTIVATION AND MANUF'ACTURE Ibl BOMBAY.— 
The total area in this Presidency, utilised for tobacco cultivation in 188S-89, 
Was given as 57,187 acres, which shows d decrease of over 315,000 acres as 
Compared with the returns of the pfevioiis year. In his report for 1888-89 
the Director of Land Records and Agriculture attributes this remarkable 
diminution of area, affecting every district, to scanty and unseasonable 
rainfall, as also to the large stocks of previous years. The importation of 
foreign tobacco is also supposed to have contributed to some extent to the 
decrease. The best tobacco is grown in the Kaira and Khandesh districts. 
In the following 3’ear (i88g-ga) the totdl area was increased by 2', boo acres. 
Seasonable rainfall and the high prices which prevailed during the previous 
year are said to be the causes of this increase. The Director also slates that 
Only in Kaira and Belgaum is tobacco grown extensively as a field crop. 

Mr. O’Oonor in his report, p. 28, enumerates the more important ex- 
periments that have been undertaken to improve the quality of Bombay 
tobacco. In 1831 some American .seed was tried for the first timd accord- 
ing to the instructions taken from Captain Basil Hall’s account of tobacco 
Cultivation in Virginia. In 1831 the local Governrhent received from the 
Resident in the Persian Gulf a maund of seed of the finest tobacco grown 
in Persia, together with full instructions for its cultivation. In 1829 Mr. 
Elphinstone, Collector of Ratnagiri, obtained successful t'eSults with some 
Shiraz and Kazeroon seed received through the Agri.-Horticultural Society. 
A crop was obtained of each kind during the monsoon, second crops were 
grown in the cold weather, the latter thriving the best. During the same 
year the Society distributed some Syrian seed. Numerous trials were made 
for somej'ears with this seed and its produce, as well as with Persian seed, 
under the supervision of Dr. Gordon in the Hewrah Botanical Gardens! 
The Persian tobacco proved to be too mild to suit the tastes of the mass o f 
the people. The Syrian tobacco, on account of its greatei' strength and 
flavour, was much appreciated by native cultivators, and wafe readily 
bought up in thebazdr It was, however, condemned by London brokers. 

In 1887, some genuine Shiraz tobacco was sent by Dt-. Balfour, late 
Surgeon-General in Madras, for trial in the Bombay Presidency. ’ The 
Conservator of Forests appears to have been the only successful (mower 
and his was pronounced by the Secretary of the Agri.- Horticultural Society’ 
as verj' superior. 
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In 1869, the Bombay Government distributed small supplies of seed of 
the Shiraz, Havanna, and other varieties to the Superintendents of Cotton 
Experiments, and to the Collectors of Kaira, Khandesh, Dharwar, and 
Karachi for experimental cultivation. In most cases the trials were suc- 
cessful as far as the cultivation was concerned, but the produce was entire- 
ly spoilt owing to want of proper knowledge of the curing processes. The 
Shiraz, Havanna, and Maryland promised the best results lu Dharwar, 
the Superintendent of Cotton Experiments, although having plenty of ex- 
cellent seed for distribution, could not induce the rayats to cultivate it on a 
large scale, as they feared the exotic plant would be more liable to mjuiy 
in the stormy weather which prevails about the time when the leaf begins 
to mature. In Khandesh the experiments ’vere successful, and the Super- 
intendent was of opinion that these exotic varieties could be grown in 
Khandesh successfully and with little trouble provided the rainfall was up 
to the average. The most important results of trials undertaken in this 
Presidency were those obtained by Mr. E. P, Robertson, Collector of 
Dharwar. In a letter addressed to the Agri. -Horticultural Society of 
India in December 1870, Mr Robertson wrote as follows : — “ I have for 
two years cultivated exotic tobaccos, and have been making experiments 
in the hope of discovering some method adapted to the climate of this 
country for curing tobacco I am convinced that the system of tobacco 
curing ordinarily in use in America and Cuba, is of no use whatever irr 
this country. Here we have the dry' air to contend agai nst. The diffi- 
culty is to get the midrib to dry without making the tobacco quite brittle. 
If the tobacco is packed in hands to ferment, vith the midrib not quite 
dry, no care in the world will prevent the tobacco becoming mouldy and 
bad. If the midrib is allowed to become quite dry, the tobacco becomes 
brittle and is condemned as useless. It is not useless however. Tobacco 
cannot be properly cured in this country till the midrib is quite dry,” In 
the following month Mr. Robertson sent to the Revenue Commissioner of 
the Southern Division, Bombay', an account of several experiments made 
by him in curing tobacco. From this letter the following extracts are 
given •- — ” In all well-cuied Havanna tobacco, the leaf, when ready, is soft, 
pliant, and kidlike ; of course, it will become hard and brittle with ex- 
posure to the air, and especially to the hot aV of this country, but if pro- 
perly taken care of, it is fit, with but little previous preparation, for the 
manufacture of cigars. The native-cured tobacco has the defect of being 
very brittle, and further, by the system of curing pursued, it has lost most 
of Its fragrance and good qualities. In 1865, I took a quantity of the best 
Ncriad tobacco to England, and it was pronounced from its curing to be 
worthless. The point, therefore, is to discover some method by which 
tobacco can be cured in this country so as to be fit for the European 
market. The tobacco that I reared last year was cured by me according 
to directions given by Colonel DeOofn. At first, while there was some 
moisture in the air, the tob.ncco began to cure very well in the tobacco- 
house, but soon the w'eather changed, and tlie dry air r.spidly dried up the 
leaves, and I was unable to proceed. To enable me, therefore, to pack the- 
leaves into bands to ferment, I exposed some of the tobacco to tiic night 
dews, and in the morning had it made into h.ands about twelve le.avcs to 
c.-ich hand. The dews, how'cvcr, failed last \'0.ir, and then I h.id to covf;' 
the leaves with damp to^icls, and when moist I p,ac_kcd them into In* 

This tobacco during fermentation beexune mouldy mving to Iw^ hT-Tlie 
that tobacco tiuis artificially damped is very diflicult to d(| ' 

require^ great .and const.ant care; euf/, that the centre stem tjj 
w.as not •-uflicicntly dried up. I ctired .almost .all the tobacco j '• 

ncr, but being dishe.artencxl at its turning mouldy, notwHlist.art^ 
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care I threw the balance away in tlie corner of a verandah room just as 
it w.as This year 1 aprein planted Havanna, Shiraz, Virginian, Ohio, and 
Himdlayan seed.” ‘’ The seed all came up well, especially the Havanna 
and the Shiraz, the plants being very large and vigorous, many of the 
leaves being fully three times the size of the common country tohacco of 
this dislricU” “ As 1 had planted my tobacco early in the season, M.ay, 
it ripened carlv, and wlicn ready for cutting, the weather was still moist 
.and favourable. The first batch was hung for three d.ap rather closely 
packed on bamboos in the open air to obtain colour. It was then, while 
kill soft, t.aken into the tobacco-house and hung closely packed on bam- 
boos. At the end of about the eighth day after being placed in the 
tobacco house, the tobacco was of good color, and had gone through a 
slight fermentation. Some was then made into hands of twelve leaves 
each, and placed in heaps to ferment. All proceeded well for a few days, 
but on examining it again I found that the tobacco had commenced to 
become mouldy all along the stem. Just about this time I happened to 
examine the to&acco I had last year, when drj', thrown aside in a heap as 
useless. To my astonishment I found this tobacco to be most perfectly 
cured, and ns soft and pliant as possible. None of it was mouldy, and it 
was in exquisite condition and flavour. I therefore determined to leave | 
the tobacco I had in the tobacco-house to dry. This I did . A few davs, I 
iiowcvcr, after it had quite dried, we had a heavy shower of rain, when the | 
moisture in the atmosphere rendered this tobacco soft and capable of hand- j 
ling. I .at once made it into hands and placed it to ferment. The tobacco i 
has been thus made up for some time, and not a single leaf is mouldy, and 
tlte tobacco promises to cure well and to be of good flavour. From the 
.above 1 deduce the following important points with regard to the curing 
of tobacco in this country 5 — fsC, If tobacco is to be cured properly, there 
must be no haste, and no attempt whatever at artificial moistening; 2nd, 
tobacco should never be made into hands to undergo fermentation till the \ 
centre stem of each leaf is perfectly dried up. This is a most important i 
point, as if there is .any moisture in the stem, the tobacco is certain to be- 
come mouldy, and .a very little mould t.aints the whole leaf ; 3rd, th.at to- I 
bacco when cut and hung and drv should be carefully kept" till the next I 
rains. It should then be exposedf to the atmosphere. It will soon become j 
soft .and pli.ant. As soon as pliant enough to handle without breaking, it 
should be made into hands of about twelve leaves each ; these should then 
be pul into heaps of .about ij feet to 2 feet high, and left quietly to ferment 
for about two months, at the end of which time the tobacco will be found i 
to be perfectly cured. The heap should be occasionally looked .at to take | 

c. aic it does not get hot inside, and it would be well to cover it over with [ 
plantain leaves, or even to wr.ap it up in bundles of paper to keep out the ' 
air. There is another point I would draw attention to, and that is, when ' 
the weather is dry, the tobacco when cut rapidly becomes dry, and it is 
difiicult to obt.ain colour. After scver.al experiments I found the following j 
the most succe-sful method in the very dry weather. When the plants are 1 
re.adv for cutting, cut them e.arly in ihed.ay and pi, ace them on the ground, ' 
all close to one another, and Ie.a'vc them there till the next morning. Early 
in the morning turn them over and le.avc them thus exposed for a second ' 

d. ay. The nexi morning e.arly turn them again. and at .about loto 1 1 o’clock t 
after they h.ave had some sun, bring them into the tobacco-house and place 
them in hc.ap>= about nine inches to one foot tn height. Leax-o them for a ' 
day to ferment and obtain colour, turn thehe.ip over next dav, and as soon 
as the le.avcs are of a good yellow co’our, hang them from b.amboos in the ‘ 
tobnreo-house. It must bebq-nc most carefully in mind th.at the operation ' 
of thus placing them in heaps in the tob.acco-hou'seto obtain colour is'danger- ' 
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ous, and that the heaps require the greatest attention, for the leaves being 
full of moisture rapidly ferment, and become hot and mouldy; there- 
fore, constant watching is necessary, and no plant should be allowed to 
remain after it has obtained colour, but should be at once htmg up. It will, 
while hanging, continue to obtain a fuller and better colour. Hang till dry 
and proceed as detailed above. The great points are to obtain a colour 
before allowing to dry ; to use no artificial method of moistening, to have 
patience and wait for the moist atmosphere of the next rains ; then to 
make into hands, and leave to ferment for about two months. I venture 
to give the above results of my own experiments, hoping they may aid 
others and induce them to make further experiments, and at length we 
may, by this means, arrive at a simple and certain method of curing tobacco 
in this country fit for the European market. The present country method 
is of no use, and it is quite immaterial to the natives if the tobacco is 
mouldy, so long as it is strong and pungent. The method adopted in 
Cuba is also one that does not suit this country, as there they have constant 
showers, and all the instructions, say — ‘Avoid excess of moisture.’ In this 
country, when tobacco is ready, we generally have a fine hot wind and no 
showers, and, therefore, we must wait till the monsoon. It is possible, how- 
ever, that in Guzerat this delay might be avoided, and that an artificially 
damp moisture might be obtained in tobacco-rooms or houses by the use 
of wet kuskus or jowaser tatties.” 

In November 1871, Mr.-Robertson sent various samples of tobacco, 
prepared by him, to Mr. Broughton, Quinologist to the Madras Govern- 
ment, and to Dr. Lyon, Chemical Analyst to the Bombay Government, 
for analysis. Regarding a sample of Virginian tobacco prepared in 1869, 
Mr. Broughton remarks ; — “ I find it to contain three per cent of nicotine 
most certainly. It yields 22’g per cent of ash, of which 19*67 per cent, 
consists of potassic carbonate. It thus appears that the specimen fulfils 
the conditions necessary to tobacco of good quality to European smokers. 
On actual smoking the tobacco is good, though not of special excellence ; 
considered as an Indian production for the European market, it is a suc- 
cess. Its only fault appears to reside in the curing. Three per cent, is a 
somewhat small percentage of nicotine for Virginian tobacco, which is said 
to contain ordinarily a considerably larger amount. The soil sent contains 
Taut little calcic carbonate, and is suitable for tobacco cultivation.” 
Seven samples were examined by Dr. Lyon, who reported as follows : — 
“The first point to be noticed is the great general similarity in chemical 
composition which exist between the mineral constituents of the various 
samples of Shiraz and Havanna tobacco. This resernblance is especially 
noticeable as regards the proportion between the basic constituents, vis., 
the potash, lime, and magnesia. The resemblance tends to confirm the 
inference terminating the 12th paragraph of Dr. Forbes Watson’s report 
(1871) on the cultivation of tobacco in India, wiV,, ‘ that tobacco plants 
grown from different seeds on the same soil will possess substantially an 
identical composition as regards their mineral constituents.’” ‘‘ I u ould ne.xt 
draw attention to the relatively large amount of chlorides in the tobacco 
(both Shiraz and Havanna) of 1871. It is possible that this is due to the 
presence of chlorides in the manure, &:c., used. If so, it affords a proof 
of the facility with which the tobacco plant alters its mineral constituents 
according to the nature of the soluble matters present in the soil on which 
it is grown, and (showing its susceptibility to treatment) holds out hopes 
of Our being able to improve the mineral constituents of the plant in any 
desired direction, by properly apportioning the soluble matters of the 
manure employed. I should think that the presence of chlorides in any 
large qoantitj 'in the plant must tend to lover Us quality ; the presence cf 
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alkaline chlorides, in all probability, confers saltness, not only on the 
tobacco itself, but also on the smoke, from their volatilisation. It would, 
therefore, appear advisable to avoid as much as possible the presence of 
chlorides in the manure to be applied to the soil. It is curious that the 
percentage of nicotine is smaller in the Shiraz tobacco of each j'car than 
in the H.avanna tobacco of the same year ; and remarkable also that the 
nicotine is very much less in quantity in the tobacco (both Shiraz and 
Havanna) of 1871 than in the tobacco of any other year. This diminished 
percentage of nicotine in the tobacco of 1871 may be due to an alteration 
m the method of curing adopted. It is remarkable, however, that coin- 
cident with it we have a decided alteration, as shown by the increased pro- 
portion of chlorides present, in the mineral constituents of the plant. It 
would be worth while, I think, to conduct a few experiments something in 
this way. Samples of the same varietj’ of tobacco might be grown on the 
same soil, under the influence of different manures subjected to the same 

E rocess of curing, and then submitted to analysis. This appears to me to 
e a likolv method of ascertaining the best way of improving the quality 
of the tobacco. The curing process also mig’ht be varied with a view of 
ascertaining the effect of alterations in it on the percentage of nicotine.” 
Mr. Robertson, commenting on these two reports, sayst — "Both Dr. 
Lyon's and Dr. Broughton’s letters arc in my opinion extremely interest- 
ing and instructive to those interested in tobacco cultivation. Their analy- 
sis proves that the opinion given in Calcutta that the samples sent by me 
to the Agricultural Society contained no nicotine, was erroneous. I have, 
in subsequent c.xpcrimcnts made in 1S71, on tobacco grown in the rains of 
1871, closely followed as to curing the directions given by Dr. Forbes 
Watson of the India Office. But I purposely continued from year to 
year to plant on the same soil, manuringit highly and using .1 very consider- 
able amount of ashes. Dr. Lyon’s analysis, as remarked by him, proves 
very clearly the truth of Dr. Forbes Watson’s remark in paragraph 12, 
page 6, of his report, as to the influence of acclimalisaiion on the com- 
position of the .ash. It will also be noticed how, year by year, noilnvith- 
standing full manuring, the quantities both of potash and of nicotine have 
steadily gone on decreasing, til! in 1871 none of the potash remained, and 
but little nicotine. These experiments arc, 1 think, also a proof that as yet 
wc do not fully understand the cultivation of tobacco in India, for they have 
been made entirely on red soil, a soil not generally considered .as suitable 
for tob.acco, and as irrigation was not available, the seeds were pl.antcd in 
May, and the crop was commenced to be gathered in September and 
October. That the red soil is well-suited for tobacco is clear from Dr. 
Broughton’s remarks, vit., that the ‘ specimen fulfils the conditions neces- 
sary to tobacco of good quality to European smokers.’ It appc.ars evident, 
therefore, that tobacco of good quality can be grown on common red soil 
if only the necessary condition of rotation of crop is .atttended to and if 
the seeds .are planted about the middle of Mav. This is somcw-h.at im- 
portant, as tobacco is a very valuable and rcmuncr.ative crop.” " I would 
however, venture to remark th.at the experience I have gained .after four 



tobacco well, is, even 
troublesome, 


. . European markets. To cure 

k-e!i, IS, even if following the most simple methods, cxceedintrlv 
_ me. and requires more care than natives will ever give to it 
esneci.al y a.s hv the n.ative method with less trouble and carecotrpnr.ativelv 
(when the trouble and c.are is conridered as so much expenditure), 
fawirable a pnee c.an be obt.amod for their own tobacco in the n.ative 
ni.arkct as c.an be obtained for Indian tobacco grown for the European 
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market.” In a report on some samples of tobacco grown and prepared at 
the Government Model Farm, Khandesh, Dr. Lyon writes Before 
commenting upon these analyses, I have, in the first place, to point out 
that very little is known as to the influence which the chemical composition 
of a tobacco has on its quality and commercial value, and that it is futile, 
therefore, to attempt to draw any but very general conclusions as to the 
quality or value of tobaccos from the results of their analyses. Further, 
we know exceedingly little as to the influence which varying conditions of 
climate and soil have on the chemical composition of tobacco. It is there- 
fore, much better, I think, for the present at any rate, to regard analyses 
such as those under report in the light of experiments undertaken with 
the view of collecting data from which ultimately conclusions may be 
drawn on these and other similar points. We are now, as it were, only at 
the first stage of the enquiry, only' collecting data, and ought to content 
ourselves with recording facts, leaving their interpretation until such time 
as enough analyses have been made, and data collected, to give reason- 
able ground for supposing that conclusions grounded upon them will be 
fai-ly correct.” 

In 1885 some samples of tobacco grown at Nadiad, in the Kaira dis- 
trict of Bombay, were forwarded to London by the Bombay Govern- 
ment for valuation, and a few extracts are here given from the reports of 
various well-known tobacco manufacturers in Great Britain : — 

“In determining the value of this article, we require to take into ac- 
count the present value and supply of North American tobacco, as that 
we think would be its principal competitor for cutting or for roll. There 
is a plentiful supply of American for fillers, and the prices are low this 
season, and when such is the case other growths are at a discount. It is 
to be borne in mind, also, that the bulk of American is in the form of 
‘stripls ’ which is much more suitable for our purpose than leaf. To com- 
pete successfully, therefore, with that growth it would require to be fresh, 
clean, well cured, and dried, and to possess these two qualities in addition, 
it must smoke pleasantly, and take a good drink of water; in other words, 
it must possess the quality of absorbing a sufficient supply of moisture to 
overcome the cost and the duty, and yield a profit when sold at a low 
price two or three pence under the duty. We have tested the Indian 
growth on both these points, and find it deficient as compared with the 
American. There is another purpose for which it might suit, that is, as a 
fillar for cigars, but of that cigar manufacturers will be the best judges ” 
(JExirnct from the Report <f Messrs. Thomson cS^ Porteons, Edttiburg/i). 

“ The stalk is too coarse and heavy for the narrow-shaped leaf, too much 
like Arrakan grow'th to find a market here, but might possibly do so on 
the Continent. The cause of this is the use of indigenous seed, and the 
only remedy the use of seed from Japan or Java, which cai ries a broad 
leaf on a thin stalk, and in good condition is worth from 5^. to 8(f. per 
pound.” {Extract from Report of Messrs. Richard Lloyd and Sons, 
London). 

“The condition in which unmanufactured tobacco should be shipped 
from India is a very important point, particularly for tobacco suitable for 
spinning and cutting, and, unless the tobacco is carefully dried before 
packing in bale or hogsbe.ad, the results are very serious Indeed. The 
shipper suffers in value and disappointment, and the tobacco has a stigma 
.att.achcd to it. We have seen whal would have been good tobacco, had the 
drying been attended to, sold for e.xport at \d. per pound, quite unfit for the 
duly. The clas'-'ficntion into size of leaf is very important, also colour and 
texture. There is another important matter, and ih.al is the .stemming, or 
withdraval of the midrib after the tobacco is cured, before the process of 
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classification or after it. We think we are correct in stating that 75 per 
cent, of the importation from the United States is stemmed tobacco. 
Manufacturers who produce roll or cut prefer stemmed tobacco, unless 
when birds’ eye is required, or the making of snuff. In curing tobacco for 
spinning or cutting there must be no fermentation ; with tobacco for cigar- 
raaklng it is somewhat different.” ” From the flavour and appearance of 
the sound leaves, we are of opinion that the tobacco had been somewhat 
fermented after curing. The sound leaves had verj' good colour for spin- 
ning, but quite unsuitable for cutting or cigars. The selection with regard 
to texture and size of leaf had not been attended to. Some of the leaves 
were suitable for cigars on account of texture.” “ Looking at the sample 
as a whole, we would describe it as ‘ nondescript.’ The burning pro- 
perties were very defective, the stem or midrib too fleshy or thick in com- 
parison to size of leaf. We worked up the samples into roll, but the results 
were very unfavourable, the taste and flavour being very objectionable. 
In growing tobacco it is desirable that the planter or cultivator should 
have a specific object in wew, i.e., if his intention is to export his product, 
or to manufacture in India. Should he decide on exporting to the United 
Kingdom, it will be requisite for him to fix on producing tobacco suitable 
for either spinning, cutting, or the making of cigars. This arranged, 
select the most suitable seed, adapting the soil so as to produce a leaf 
with all the necessary qualifications, when the plant is matured, cutting 
and curing, or drying, after the American manner, if for spinning and 
cutting, and after the Cuban method for cigars. The importations of 
tobacco from the United States (for spinning and cutting) into the United 
Kingdom, and for cigars from Cuba, Mexico, United States of Columbia, 
Germany, and Holland, have to be feared by the Indian grower, he has 
to face all this competition. Still we think he will obtain a share of the 
business, provided he complies with the necessary conditions and is pre- 
pared to adapt himself to circumstances. The questions of proper drying 
before shipment, the classification of length and texture, and colour, 
freedom from dirt, sand, and fermented flavour, and the withdrawal of the 
stem after curing must all be carefully attended to in order to success.” 
“ We have since learned that a very large proportion of wrappers, or out- 
side covers for cigars, are imported into the United Kingdom with the 
stem taken out or stemmed. To make tobacco-growing in India a suc- 
cess in fen years the Goverment should engage thoroughly practical 
Americans to instruct the cultivators, teach them how to grow, and how to 
cure, and see that their orders are strictly carried outj this applies to 
tobacco for spinning and cutting; the Cubans for tobacco for cigar-making 
otherwise the position will not be much better fifty years hence” (Extract 
• from the Report of Messrs, f. {s’ F. Bell, Glas^oia), 

“ We believe that nothing can be done with the Indian tobacco in this 
country so long 'as the native seed is used; we should suggest that seed 
should be used and obtained from the ‘ Fostenlander ’ district of java, or 
from British Honduras, which, in our judgment, are likely to produce 
good results in Indian soil. There is a large consumption of tobacco 
grown in the Dutch colony of Java, which might, we believe, be partly 
supplied from India, if the same seed be used, and the same care in culti- 
vation be exercised ” (Extract frovi the Report of Messrs. Sales, Pollard 
Co., London). 

KHiNDESH.— Tobacco was grown in Khandesh as early as 1660 and 
spread thence to Giijrat. Its area in 1888-89 was given as only 2-222 
acres, and its export is now insignificant. So much has the local tobacco 
fallen off by careless tillage, that it is now almost set aside for the exotic 
Yirgini.an and Shiraz hybrid. This was introduced as an experiment in 
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1860-70 by Mr. Fretwell, Superintendent of the Model Farm. The two 
seeds were accidentally mixed together and the present crop' is a cross 
between themi The Havanna seed was also ttied, but was found too 
delicate for the climate and was given up. The local tobacco is considered 
very inferior to the mixed variety both in strength and flavour. Next to 
the alluvial soils, which are very limited, the grey soil on the sites of 
deserted villages is the best for tobacco. Failing this, black soil is chosen 
though light red is in some respects more suitable. In the grey soils of 
village sites very little manure is wanted. After more than one crop has 
been grown, an occasional dressing of old farm-yard manure is used._ 

Irrigation, though objected to by some, is, in Mr. Fretwell’s opinion, 
especially in the dry east, necessarj', not so much for'the growth of the 
plant, as to bring the curing season before the middle of November when 
the air is still moist. Tobacco is generally grown in small plots of not 
more than one-eighth of an acre. The sowing season lasts from June to 
August, but is sometimes delayed till October. Twice during growth, the 
suckers are removed, but this is usually Very carelessly done. In a native 
field, nearly all full-grown plants have suckers, rivalling the parent stem in 
luxuriance, and they flower both on the stems and suckers. The cultivators 
seldom show any signs of an attempt to limit the number of leaves. For this 
reason the leaves are not ^-roperly developed, and their strength and flavour 
never come to perfection. The cutting lasts from November to February, of 
about five and a half months from the time of sowing. At the time of 
cutting, the lower leaves are usually faded and yellow, the central ones in 
prime condition, and the upper ones unripe. Generally, the whole plant 
is cut and the flower-buds nipped, leaving a few inches of stem which 
again throws out fresh leaves. But these are worth very little and are 
Seldom gathered. The Kunbis, from a feeling against destroying vege- 
table life, do not cut the plants themselves, but employ Bhils and others 
to do It for them. A few of the better husbandmen, especially among the 
Musalmans and those near the Government farm, pluck the leaves singlv’ 

According to the common way of curing them, the plants, as they are 
cut, are laid in rows on the ground until the leaves lose their brittleness and 
become limp and flaccid. They are made into bundles, erk/fs, of four or 
five plants each and brought to sPme convenient place for drying, very 
often to the roof of the owner’s house, and laid in close overlapping rows. 
When the colour of the leaves has begun to change, the rows are turned 
over, and this is done several times with many sprinklings of water till all 
are of nearly the same shade. At this stage, about twenty-five small 
bundles are made into large bundles, juriis, tied together with a few fibres 
of the root of the palas {Butea frondosa) tree, sprinkled with water, stacked 
and covered with gunny cloth or rosha (Andropogon Schoenathus) grass, 
and loaded with heavy stones. To equalise the fermentation, eve^ (Wrd 
day the bundles are turned, watered, and rebuilt. This water sprinkling, 
made necessary ^ the dryness of the climate, destroys the finer qualities 
of the tobacco. 'The process of curing is entirely performed in the open 
air and takes from five weeks to three months. The part near the stem is 
always mouldy, and the rest varies from the proper fawn colour to deep 
black. Much is absolutely rotten 

Blackened tobacco, tho^h useless for any other purpose, is generally 
preferred by the natives. The present method of curing must continue, 
unless, by the help of irrigation, tobacco is sown in June and cut in Nov- 
^ drying house is made under ground and covered with thick 
thatch. Even with this care, the wind will probably be too strong to allow 
leaves to grow perfect enough to be made into cigars. The only improve- 
ment in curing, introduced on the Model Farm, is the cutting out of the 
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stem The average acre cost of till.age (in 1880) varied from R30 to RSo- 
and the outturn Irom about R144 to U250 {Bombay Gns.. XU., 165). , 

In Nasik no well-to-do Kunbi will grow tobacco, bpcausc, as it is said, 
his aversion to destroy life will not permit him to nip off the flowering 
shoots. The cultivation is generally entrusted to Hhils or Kolis, who arc 
paid half the produce for their labour. When the leaves arc ripe, they are 
nipped off and three or four of them are laid one over the other in the sun 
to dr3% Thev are turned from time to lime, and after a fortnight sprinkled 
with water, sometimes mixed with the sap of mango-tree bark or the Juice 
of a coarse grass called surad, and packed in underground pits, or, if the 
quantity be large, stacked closely in the open air for eight days. This 
heightens the colour of the leaf and improves its flavour {Bovibay Gas., 
Xi'I., lOi), 

Hove, in the account of his tour in Bombay (1787), page 113, thus 
describes the mode of cultivation and preparation of tobacco in Cambay at 
that date: — “The tobacco plant is of the same species as that cultivated in 
the West Indies. The soil is ^rtly a light while clay, but the greatest 
part consists of a soft sand. The seed is sown under cover in baskets 
as soon as the first rain has fallen, from whence thej' transplant it about 
3 feet from each other. Two months after these plants were set, the tops, 
except those which were intended for seeds, arc cut off so as to give to the 
leaf a more vigorous growth. The leaves begin to turn yellow about October 
and are plucked off as they ripen and are suspended in shady places to 
dry. Those that arc plucked at this lime of the year ( April) are the late- 
ral shoots which are taken off as they arrive to a tolerable size, and are 
laid into barley straw where they acquire the yellow colour, when they are 
dried like the former. They besprinkle them with a kind of syrup no’t un- 
like treacle, which is extracted from the juice of the Bomssus and Corypha, 
which gives them a particular flavour, and by themoistness they are enabled 
to spread them in small packages in their natural form, and press them 
lastly down between two boards by the help of stones, in which state they 
are exported to Surat and Bombay markets.” ‘‘The price of tobacco is 
monopolised by the Company’s brokers ; therefore it is not well known 
to any persons but themselves. The Nabob is entitled to the half of every 
produce, but commonly leaves the poor farmer onlj’ the fouilh part.” 

IX, TOBACCO IN SIND. — “This plant is grown in the klinrtf season 
The first crop is_ called N^ri, the second is gathered about a month later, 
and is inferior ; its name is Bautt, or Bajara. There arc several varieties ; 
The chief are, 1st, Shikarpurt, of which there arc two kinds, Talkh (bitter) 
and Mitiho (sweet); 2nd, Stndt, a dark and inferior article. All the Sind 
tobacco is sweated in cocks, and covered with m.als, preventing the access of 
air. Hence its inferiority, when compared with American ” {Dr. Stocks). 

X. CULTIVATION AND MANUFACTURE IN CENTRAL 
INDIA. — Dr. R. H. Irvine, late Residency Surgeon, Gwalior, gives the 
following description of the famous Bhilsa tobacco and the mode of culti- 
vating it “ The field has been celebrated for above one hundred years 
for producing this superior tobacco. It is situated eastward of, and ad- 
joining to, the wall of the town of Bhilsa, and is completely enclosed by a 
wall of stones, containing an extent of six or seven bighas (say, about three 
acres). In this space, tobacco is alone cultivated, and no other crop The 
ground is copiously manured, nearly, the whole of the town manure being 
ploughed into the ground previous to planting out the tobacco plants 
1 he manure is a compost of cow-dung, horse and sheep-dung, straw fire- 
ashes, and general refuse, amongst which must not be overlooked the baked 
clay of broken earthen pets. This field alone produces the superior tobacco 
though that plant is e.xlensivel}’ cultivated o( the ordinarj’ quality round* 
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the town. The fine produce of this field is not to be bought. The soil is 
not alluvial, being far removed from any nullah or river. Besides the im- 
mense quantity of manure supplied, the plants are carefully weeded and 
thinned out, the strongest only left ; the flower-buds are nipped off, saving 
the few allowed to remain for seed ; and five or six leaves are the utmost 
extent allowed to remain on the plants. The seed is never changed. The 
soil appears to consist of ddbrisof various kinds, and stiff loam, in nearly 
equal proportions. The ddbris is chiefly the remains of substances in the 
manure, small pieces of red and black earthenware and carbon; also of 
small pieces of kankar (calco-siliceous concrete, effervescing slightly with 
acids), and pieces of compact felspar and black schorl. The other half, or 
elutriated portion, is a stiff dark coloured loam,” “ The presence of the 
carbonate of potash is doubtless owing to the large quantity of wood- 
ashes contained in the manure applied. The chief, if not the only cause, 
of the goodness of the tobacco of this single field is the v'ery careful and 
high cultivation applied.” Mr. O’Conor says that in Central India, 
tobacco is grown on high, well-ploughed landfs. The leaves in the pro- 
cess of curing are sprinkled with earth containing reh salts, and that they 
are also sometimes steeped in tobacco-water, A second crop is frequently 
taken from the stems left after the first crop has been gathered, and 
the yield is said to be abundant. In Malwa, riisa grass fAndropogon 
Schcenanthus) and madar leaves (Calotropis gigantea) are used in the fer- 
mentation of tobacco, and are supposed to improve its flavour. The grass 
contains an aromatic volatile oil, and the madar leaves an acrid principle, 
both of which are approved by native taste. 

XI. CULTIVATION AND MANUFACTURE IN THE CEN- 
TRAL PROVINCES. — The area under tobacco in these Provinces (e.x- 
clusive of the Feudatory States and Zamindaris) was stated to be 19,649 
acres in 1S8S-S9. The plant is cultivated in small patches in the vicinity 
of nearly all the vsllagcs, and the whole of the produce is consumed locally. 
The seasons for sowing and cutting vary in different districts. In Nar- 
slngpur the crop is harvested exceptionally early, v/s., in October, In other 
districts the stems are cut usually in February and March, The curing is 
done in a very rough and primitive fashion. The average yield in those 
Provinces is stated in Mr. O’Oonor’s report to be .about eoalh to the acre, 
and the price from four to twent3' pounds per rupee according to quality. 
The well-to-do classes raostlv' use imported tobacco. 

XII. CULTIVATION AND MANUFACTURE IN BERAR.— 


According to .statistical returns tobacco occupied 15,76a .acres in 18SS-B9, 
This shows a great falling off compared with the extent of its cultivation 
during the preceding year. The fluctuations ob.ser\'cd in the returns (nr 
previous 3'ears arc mainly to be accounted for by the v.arj'ing cliar.aclcr 
of the seasons. At present Amraoti is the largest tobacco-growing dis- 
trict. The quality of the tobacco is poor; and most of it is con'-umed 
localK'. Dr. Lyon an.alj’scd a sample of tobacco from the Buidana dis- 
trict with tlia following results 
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Commenting on analysis, Dr. Lyon says “ The market-value of 
tobacco depends verj> much on delicacy of flavour and aroma, points not 
appreciable by chemical analysis, and on which the influence of the 
methods of curing or drying adopted is not yet made out. It is hence not 
only very diflicult-from an analysis alone to give an opinion as to the 
quality of a tobacco, but also even more difficult to suggest the proper 
remedial measures for inferiority of quality. I may, however, state that 
except in showing a slight deficiency of soluble e.xtractive, the proximate 
analysis of this tobacco gives no indication of inferior quality. The 
analysis of the mineral constituents or ash shews, however, that the tobacco, 
like most Indian samples, contains less potash and more lime than the 
finer American tobacco.” It would, therefore, appear that manures con- 
taining potash salts might be advantageously employed in the cultivation 
of this tobacco. The following information is taken from O’Oonor’s 
report; — “ In Berar, as in the Central Provinces, the average return per 
acre is very poor indeed. In West Berar a rayat is satisfied if he gets zoolb 
of cured leaf to the acre. In East Berar the yield is better, but still very 
poor. The highest recorded yield amounts to 50oll>, but the average is 
little more than half this, vis., 2581b. The yield might be greatly in- 
creased by liberal irrigation and more care generally. Prices vary greatly 
according to quality and other circumstances.” “The average price is 
stated at from 3 to 5 seers per rupee, or from one anna and seven pie 
to two annas and eight pie per pound. There is hardly any competition 
in the trade in tobacco.” 

XIII. CULTIVATION AND MANUFACTURE IN MYSORE 
AND COORG. — The following information regarding tobacco operations 
in Mysore is taken from Mr. O’Conor’s report, and from the Gazetteer. 
Tobacco is grown on land where rag* and other similar grams are culti- 
vated. Arid sandy soil is preferred, though black soil is sometimes utilised. 
The seed is sown in June or July, i.e., after the early rains have commenced. 
The seed-beds are prepared in the vicinity of wells or other sources of water 
supply. The seeds are sown mixed with dung, and after being pressed 
down smooth with the hand and watered, they are covered with mats or 
with the leaves of the date-palm. When the plants come up the coverings 
are removed. If the plants are wanted quickly more dung is given, and 
all weeds are removed. The seedlings are transplanted into fields’ pre- 
viously prepared by frequent ploughings, and manured by cattle and 
sheep. The plants .are placed in holes i8 inches ap.art and are filled in 
with a mixture of red earth, sand, and dung. As this is the rainy season 
artificial watering is not usually required. The plants .are topped about a 
month and a half after haring been set out, six or seven leaves only being- 
allowed to remain on each stem, .and the suckers are removed. The 
plants, which ripen between November and Januarj-, are cut down to 
w.thin four or five inches of the ground; the stems aie then split leneth- 
wise, each portion carr> ing three or four leaves. I hese half stems are then 
strung upon a line p,assed through their lower ends, and for twenty davs 
they are exposed to sun and air. Every third d.ay they are turned and 
should there he ram they must be covered with m.ats. T^e tobacco is’ihen 
taken into a house and .arr.anged in aheap. After being turned four or 



the best in this Province, the red soil on whTch ills growm’rs much 
lo 11, nt round Bn„snl„„ ™d ,hc of .hi Mr 

Broughton was pronounced by him to be richer in pol,assIc carbonate than 
many of the native specimens which fie had tested. A plentiful supply^f 
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the ashes of plants and of wood, stated by him to be required for manure, 
can also be easily procured from the iungles in the immediate neigh- 
bourhood {Leitec from Offtciaftng Commissioner, Nmidydroog District, 

dated February 1874). A tobacco produced in the Periyapetna taluk of 
the Ashtagram division is also said to be of very superior quality. The 
climate, however, of Mysore is on the whole considered to be unfavourable, 
owing to the dryness of the atmosphere during the critical time of curing. 
The foilowmg interesting description of the cultivation and preparation 
of tobacco in the neighbourhood of SerinPapatam is taken from Buchanan’s 
foumey throusrk Mysore and Canara, Vol III., 44T (1801) : — 

“ Tobacco is cultivated not only in gardens, but also in rice-land and 
dry fields. In the first and last cases, the cultivator pays the usual rent. 
When it is cultivated on rice-land, the State gets one-half of the produce. 
In the month preceding the summer solstice, the field ts ploughed fourteen 
or fifteen times. In the month following, furrows at the distance of two 
cubits are drawn throughout the field, and are filled with water. In these, 
young tobacco plants from the seed-bed are placed, at nine inches distance, 
and a little dung is put at their roots. The young plants are then covered 
with broad leaves, and for four times are watered once a day. These 
leaves having been removed, the plants for three times get water once in 
four days; and even again on the twentieth day, should the rainy season 
not have then commenced. At the end of the month the whole field is hoed, 
and the earth is thrown toward the plants in ridges. At the end of the 
second month this is repeated, and at the same time all the leaves, except 
from SIX to nine, are pinched from every plant ; and all new leaves, that 
wards shoot from the centre, are once in eight or ten days removed. When 
it begins to whiten, the tobacco is fit for cutting. After having been cut 
to tlie ground, the stems are aliened to lie on the field until next day, 
when they are spread on a dry place, and exposed to the sun. Here the 
tobacco remains nine days and nine nights On the tenth morning some 
grass is spread on the ground ; on this heaps of the tobacco arc placed, 
and the roots arc turned towards the circumference. The heap is covered 
with straw, and pressed down with a large stone. In those heaps the 
tobacco remains for nine days. The stems arc tlicn removed from (he 
leaves, of which from six to ten, according to their sire, arc made up into a 
small bundle. These bundles are again placed in a he.ip, covered with 
straw, and pressed with a large stone. Every evening tlie heap is t.aken 
down; and, each bundle having been squeezed with the hand, to make it 
soft the whole is again replaced as before. On the fifth evening the to- 
bacco is spread out all night to receive the dew. Next day the heap is 
rebuilt, and this process of he.aping, squeezing, and spreading out to the 
dew, must be in all performed three times ; the tobacco is then fit for s-nic. 
The larger leaves of this tobacco seem to me to be well cured for the 
European market, being not so dry as usual with that cured in India, but 
moist and flexible. For three successive years, th’-ce crops of tobacco may 
be taken from the same field : but before a fourth crop some other article 
must mtervcne for at least one jear; and after this plant, even in gardens, 
no second crop is admitted.’* 

NATIVE AND EUROPEAN PREPARATIONS OF TOBACCO. 

Very little has been written on the subiect o( the v.arioiis prcp'ir.alions 
of tobacco intended for consumption by the natives of India; the folioiving 

information extracted from a few v.ell known works will, hoi'.e^tr, give a 

genera! idc.a as to the composition of the tobacco mixtuies in common nv, 
Grierson, in lii? Bibar pcarnnl Life, thus cle< c-ifw's the prepaiation of 
t»*!iacco It's that part of llcngal The tobacco n crusl'Cd by a ocain .•cf» 

N. 129 




Products of India. 


417 


Tobacco. 


( 7 . F. Diithie.) 


NICOTIANA 

Tabacum. 


ing as a lever and supported on pillars. At the lower portion of the | 
beam is fixed a peg which, when the beam is lowered, crushes the tobacco j 
placed in a hollow below. The fragments of tobacco are collected by a 
broom, and sprinkled with water ; and afterwards made up into balls of 
• different sires. Tobacco intended for chewing is called khaini, surti, or 
in Patna I j tobacco for smoking is known as piani or pini\ and 
snuff is called. or nas. Tobacco which is spiced or scented is known 
as hhavibira or khamviira ; saJa is plain tobacco ; and a mixture of the 
two is called doras or dorusa. The principal spices used in Bihar for mixing 
with tobacco are : -jniamansi, chharila, sugand-wala, and sttgand-koktla. 

Mr. Baden Powell, in his Panjdb products, says Every kind 
of tobacco is either “ halka ” or “ phika,” that is, weak or mild ; and kattra, 
which is 'superior, strong, and pungent. Tobacco-buyers test the strength 
of tobacco by placing a bit on the tongue, and seeing whether it produces 
any irritation. Strong tobacco is heavier than mild. ” According to Dr. 
Dymock the gurdku which is used in the httkah is a mixture of tobacco 
and gtlr in equal proportions. This substance has the appearance of an 
extract ; when required for use it is broken into fragments and packed in 
the chilam, and ignited by placing on the lop a layer of burning cinders 
or of rice balls specially prepared for the purpose.* The following in- 
gredients are mentioned by h/lr. Baden Powell as being used in the pre- 
paration of the kUamira smoked by the wealthier classes in the Panjab 
Preserved apple, gulkhaud (conserve of roses), panri (the dried clip- 
pings of pan leaves) rnuskhbdla (a scented wood), sandalwood, ilachi 
(cardamoms), khesra (the arak or essence of the flowers of Pandanus), 
kokanber (wild jujubes), and occasionally the pulp of the pod of amaltds, 
(Cassia Fistula). A cheaper kind is made merely with sandalwood, wild 
her fruit, and ^igal gum (Balsaraodendron), and sells as cheap as 7 seers j 
per rupee. The real khamira is sold by the jarful, not by weight. 
The snuff used in the Panjab is made of noki tobacco pounded ; the best 
comes from Kabul, Kandahar, and Peshawar. 

The tobacco used in the North-West Provinces for chewing and eating 
is all imported from_ Oudh, and is sold in the leaf at from ten to fifteen 
rupees a maund ; it is bought in the raw state and prepared by the pur- 
chaser; that eaten with />«« is a decoction prepared by boiling the leaves 
in water after carefully separating all the stalks and fibres and cleaning 
the tobacco from all impurities. After being twice boiled and allowed to 
stand for twelve hours, the water is drawn off, and, after being thickened 
with perfumes, _ is evaporated until it assumes the consistency of paste. 
The second, or inferior kind, which is eaten alone or with pan, is merely 
the dry leaf well saturated with water in which the stalks and fibres have 
been boiled. In the Moradabad district tobacco for smoking is usually pre- 
pared in three ways. The best sort consists of half tobacco and half 
molasses. With cheaper sorts a considerable quantity of rdk, an impure 
carbonate of soda, is mixed, and the proportion of molasses is dimi- 
nished. The flavour of inferior tobacco is said to be much improved by 
the addition of rdk. . ^ ■' 

I.XDiAX Cigars. — During the last twelve or fifteen years there has been 
a stc.ady improvement in cigar manufacture both as regards make and 
Quality. This is more especially the case in regard to those prepared in 
the Madras Presidency. It must have taken a considerable time to acquire 
a taste for the old style of < trichy ’-a coarse, black, briny cheroot wth a 
hollow reed inserted down the centre to enable it to draw properly. The 
present representative, tvith its carefully selected lATapper of thin glossy 
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leaf, is so far supcrioi as not only to have replaced the j\Iani!ia, which used 
to be the fasliionable smoke in India, but is gaining, as statistics will show, 
a reputation in Europe. There are at present nine factories for the manu- 
facture of cigars in Trichinopoly, and one in Malabar. 

Dr. Shortt thus describes the native mode of manufacturing cigars in 
Southern India : — “ The Indian cigar-maker, like all other Indian artisans, 
works with very few tools. To turn out the most approved cigars, he 
needs only a small board, a pair of scissors, and a smootli stone, weighing 
5 or 6 pounds, to serve as a pounder. He first tears off the midrib, ouc 
of a parcel of leaves, which he sorts at the same time in two heaps. One 
of these contains the best leaves reserved for the covers, and those unfit 
for that purpose are put in the second heap, and are used to fill the inte- 
rior of the cigars. Then a roll is made of the leaves intended for the cover- 
ing. By this means the wrinkled leaves are stretched and made even. 
The roil is then beaten with the pounding stone to flatten the veins and 
further to stretch and stiffen the leaves, which, after this process, come out 
of the roll in bands as neat as fresh paper. The cigar-maker then takes 
up one of these bands and cuts out a crescent about 8 inches long and 2 
inches broad at the centre : meanw’hile his assistant takes up a few of the 
leaves, unserviceable for the covering, and gathers them into a rough cigar, 
w'hich he covers w'ith a coarse wrapper of tobacco. This is the core. The 
cigar-maker takes up one of these cores and by rolling it between the 
palm of his hand and the board, gives it a neat appearance. Much of 
the di awing qualities of the cigar depends on this stage of the process. If 
the core be very irregular, a little extra pressure will make it appear even, 
but the air passages will, at the same time, be choked If the core be 
properly made, very little rolling is enough to give the cigar a neat 
appearance. When this is done, the outer covering called the robe is put 
on and the end is pasted. In cheroots both ends .are then trimmed wit!) 
the scissors, but in the H.avanna-sh,'lpcd cigars one end being conic, al 
does not require further manipulation. A cigar-maker and an assistant 
can roll from 500 to t.ooo cigars in .a day of eight hours, and they arc paid 
from 12 annas to B3-8 per thous, and, according to the finish and iho 
form of the cigars, lixccpl for some qualities of Pondicherry cig.ars, no 
substance whatever is used in Southern India to improve the quality of 
tobacco. But for Pondicherry cigars the water contained in tender cocoa- 
nuts is s.aid to form a v.aluablc sauce, v/hich Is the technic.d name of the 


stuff used in preparing tobacco for cigar-m.aking. ” 

Dr. Shortt stales that snuff is largely prepared at Masiilipalam in the 
Kistna district, and is exported fur <a!c all over India, chirfly to Calcutta, 
where it is readily bought up by Jewish, Armenian, and Arabi.an mer- 
chants for export to Persia and the Arabian Gulf. It is made of the best 
tobacco produced in the district ; the mode of preparing it is as follows i — 
The leaves arc cut into hahes and the stem entirely removed. One half 
is dried in tlw sun and pounded into a coar'V powder and the second hrtlf 
is Ijoilcd twice in salt water, and the juice eMracted is used again in tlic 


■>Iace of salt water with a fre*}) supplj of tobacco. When the juice 
oecornes rather thick and gummy, it is ptiured into ,a big pot .and left to 


tak*r. o It a»’d pul into English nine bottles .and d is-e.ady for loqso'dation, 
'■ In ly ill li fMsppr- lowtr Carnatic*, taking 'wiff mtuh more 

t i-ntron tlna m lieng.il: mdrjd, I base r* itr !>' cj. .'n ,j countre vhe.-e 

th' custom wa^ nio-c pr/v;dtr{. Smoking, on r* "‘r. ’■>. ,'Mf' great 
d'.T»q.'U<’ The /' !/,( ,5 txt-ilh tiokron-n, p .dti? tiH'sr*. 
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The lower classes smoke cheroots, or tobacco rolled up in a leaf; but a 
Brahman would lose caste by such a practice, and it is not considered as 
becoming, even among the richer part of the Siidra tribe” [Buchanan, 
Journey through Mysore and Cannra, T., 52).^ , . 

An interesting account of tobacco is ghen jn a report published in con- 
nection with the Colonial and Indian Exhibition of 18S6. The following 
extract regarding the manufacture of cigars and other preparation, of to- 
bacco is here quoted ; — _ j > j • t- 

" In the Colonies cigars are made almost entire^’ by hand, and in Eng- 
land the same rule prevails in regard to the best qualities; but the poorer 
sot ts are formed in moulds. The chief advantage of the better mode of 
manufacttire is that comparativelj' little skill is required in forming the 
cigar into the necessary shape, and it can be done by young girls possess- 
ed of but little experience. The drawback is irregularity in the compres- 
sion of the cigar, and consequently uncerfaint}’ in the burning These 
cigars are generally made of the more common leaf, c/c., German fijiars 
with Japan or Java covers or wrappers, and they enter into competition 
rather with smoking or pipe tobacco than with foreign cigars. In the 
manufacture of the latter the West Indian and other Colonies possess the 
advantage of being the owners of good raw materials, and if the quality 
can be improved, or even maintained, there is cveiy reason to expect a 
prosperous future. It is hardly creditable to Britons over the sea that 
they should be so largely dependent on Manilla and Sumatra for supplies 
of cigar wrappers, and that the best cigars in Britain should be of foreign 
origin. As soon as the cigars are formed they go to the sorter, by whom 
they arc classified according to colour. They arc then tied in bundles, 
forced into boxes, and set to dry in a warm room. The English cigar 
manufacturer has to lose the interest on the duty from the time tlie leaf 
is taken out of warehouse until the cigars go into consumption. He has 
also to^ go to the expense of grinding his stalks, which are practically 
uorthle'ss as an article of commerce, before he can obtain a return of the 
duty paid upon them. There arc few articles of daily consumption so free 
from .adulteration as the cigar. Attempts have been made to imitate the 
well known Havanna flavour by artificial means, but the result lias not 
been very satisfactory. 

“Them.amifactureof pipe tobacco for English consumption is, with the 
exception of a few fancy sorts, entirely in the h.ands of British manufac- 
turers. Very little skill is required in this trade, but great ingenuity lias 
Ijceii displaj'cd in the various machinery for saving labour, both in cutting 
and spinning. It may be remarked that Australia and the Cape are both 
quite abreast of England in the adoption of ni.achinery. In the United 
Kingdom the law docs not permit the use of any ingredient except water 
•and acetic acid in cut tobacco; .and water, acetic .acid, olive oil, and essen- 
tial oil for fiaTOuring, in roll .and cavendish. A few years ago a strong 
demand set in in favour of highly flavoured tobacco, .and smoking mixtures 
composed of flavoured cut-cavendish .and ordinary cut tobaccos were 
InrgeH" used. This demand has now become consider.ablv modified. 

"• Twenty or thirty years ago the working classes in this couritry for the 
most part smoked cut tobacco. The fashion may now he said to have 
changed in favour of roll ; this is due largely to a somewhat unfortunate 
competition which set in a few years ago. For a considerable time the 
price had net varied and the public bad become accustomed to it. 
i\ hen circumstances .absolutely required an .advance in price, certain 
loaders endeavoured to meet the difilculfy by causing the leaf to aosorb 
more water. Tlie compctiiion then rc.ally became one as to how Much 
w.atcr lob.acco le.af Coui.i bi, made to .absorb, and inasmuch as a rich le.af 
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was more liable to decompose in the presence of water than a poor one, the 
latter came largely into use In the meant me a few large manufacturers 
continued to maintain their quality, and raised their prices, and to protect'' 
themselves, ■■ent out their cut tobacco in packages bearing their own labels. 
The result was that this class of tobacco became a favourite amongst the 
middle and lower midd'e classes, and cut tobacco, apart from that sold in 
manufacturers* packages, has been largely superseded by roll. Formerly 
cut tobacco was conhned almost exclusively to three classes, viz.-, (tj 
Bird’s eye, which was generally understood to represent a light leaf, and 
included the stem ; fe) Returns generally prepared from the same leaf 
with the stem i emoved ; and (3) Shag, generally prepared from a darker 
leaf, and subjected to a slight amount of sweating or fermentation. These 
three names are still continued in the trade, but manufacturers have for 
the most part adopted fancy ones. Public taste changes in the most un- 
accountable manner in regard to these brands ; and when unequivocal 
success has been achieved for any one, it appeals to be the chief aim of 
every other manufacturer to imitate as nearly as possible its name, price, 
and quality. A considerable demand prevails for flake tobacco, which 
only differs from ordinary cut in being pressed into a cake before being 
placed in the cutting-machine. This causes it to appear in uniform 
lengths and it is frequently packed in boxes and used for cigarettes. 

“ ‘1 he manufacture of roll and cavendish has undergone a complete 
change within the past twenty years. The old mode of manufacture 
consisted in placing the cake or roll in an open press at ordinary tem- 
perature for a month or two, when it assumed the well-known dark 
colour which distinguishes il. Now the roll or cake is subjected to heat 
in the press, and two or three days are sufficient for the process. 

“ American leaf is for the most part used in the preparation of pipe 
tobacco, and it is remarkable that in every case it is the produce of a 
milder climate than that from which we obtain our cigar sorts. This 
would lead us to look to Australia and the Cape Colonies for the future 
supplies of this class of tobacco. At present the cultivalion in these Colo- 
nies may be said to have hardly got beyond the experimental stage, but 
there are not wanting many hopeful signs in regard to the future. The 
consumption of cigarettes as yet gives no indication of abatement. Ori- 
ginally confined to Turkish and light Virginian, they may now be said to 
embrace nearly every description of tobacco j and such is the ingenuity 
displayed in the machinery by which they are manufactured, that about 
two hundred and fifty cigarettes per minute can be turned out completely 
finished by one machine. 

“ The demand for *sNurF in Europe has declined of late years, and this 
has no doubt discouraged the working out of new ideas. The stems or 
midrib of smoking or pipe tobacco leaf are utilised by the snuff manufac- 
turers, but the stems of cigar leaf are regarded as almost worthless for 
their purposes*’ (Waff (sf McCaythy), [Certain races of the inhabitants 
of India use snuff but to no great extent. Their snuff boxes are often very 
interesting. See the account under Entada scandens, Vol. III., 246. — Ed,] 

Pipes AND other kinds or tobacco holdi-rs. — The oldest known 
pipes, viz,, those discovered in the tombs of the Aztecs in Mexico, and in 
mounds in various parts of the United States, were made of clay or stone, 
often elaborately carved into the form of animals j and they had a single 
stem. As already mentioned, the first pipes seen in use were those 
curious bifurcated tubes belonging to. the inhabitants of the West Indian 
islands, and through which the smoke was drawn into the nostrils. The 
rolls or bunches o f burning herbs which are said to have been first seen 

* Conf. with remark at p. 423 under Export Trade. 
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by Columbus and his followers in the island of San Salvador were prac- 
tically cigars, the uTappers of which were constructed from the spathes 
of Indian corn. The practice of using a wrapper other than that of 
tobacco leaf is common in many other countries at the present day. In 
India, both in the plains and on the hills, the leaves of various trees are 
constantly used for this purpose. In Western India these wrappers, 
known by the name of bidis, are the leaves of Bauhinla racemosa. This 
tree is worshipped by Hindus during the Dasera feast in October, and 
its leaves are distributc-d amongst fnends and relatives. The Santals 
twist up the leaves of Sal (Shorea robusta) into* tobacco holders. The 
ordinary cigar or cheroot of Europeans, with its wrapper or leaf specially 
selectee! as an outer covering, is obvioush’ an outcome of the primitive 
method of using a coc’cring other than that of tobacco. Regarding the 
Sanlal wrappers, which are often shaped like pipes. Dr. Watt remarks:-- 
“ It might oe assumed that the substitution of a bamboo pint or reed, 
in place of the wrapper that was consumed, and which flavoured the i 
tobacco, would be a very natural and simple improvement. To affix to ; 
a bamboo joint a reed mouthpiece is to produce the form of pipe which is j 
generally claimed as of European origin — the clay pipe. Bamboo pipes j 
with reed mouthpieces arc in use, as a matter of fact, among many of 
the hjll tribes of India, Africa, and other parts cf the world. It is also 
just possible that the suggestion to use a pipe emanated from the East, 
being borrowed from the ancient practice of smoking gnuya, or the narco- 
tic derived from hemp. Tobacco pipes closely resembling the gaitja and 
opium pipes arein common use in many parts of India. Clay pipes are not 
made in India of the bamboo joint pattern ; but pipes in that .shape are 
made both in stone and brass by the inhabitants of the higher moun- 
tains, and these pipes are very similar to the metal pipes used by the 
Laplanders ” In Spili, according to Captain Harcourt, the men smoke 
from a long steel pipe which every zamindar carries in h'S waistcloth. 
A very primitive form of smoking, and one which is even now prac- { 
tised by some of the aboriginal tribes of India, as by Hindu inhabitants of I 
the higher Himdiayan ranges, is to make two connecting hole' on the face ' 
of a sloping bank, into one is inserted the ignited tobacco, and from the \ 
other the snioke is drawn into the mouth. The awkward and uncomfortable ’’ 
position of the smoker naturally led to an improvement effected by the ‘ 
insertion of a bamboo pipe into the smoke hole. 

The ordinary pipe used in India is the litiia, the primitive form of 
which is the tiniyd, a hoilow* cocoanut shell half filled with water. The 
tube, called botn or gafta, supporting the ehUam or tobacco-bolder, is 
passed through a hole at the top of the cocoanut until the end dips below 
the surface of the w.ater; and the smoke is inhaled through a pipe insert- 
ed into another opening wear the top of the shell. If a pipe is not handy 
the moutli is then applied direcljy oi’cr the opening. This form of huka 
is that which is used chiefly by Hindus. The Muhammadan pipe, or hub- 
ble-bubble, although the same in principle, offers a greater variety of 
forms, some of which arc elaborately and elegantly fashioned. The wafer- 
vessel, if of the cocoanut shape, rests in a stand,' or is shaped, usually in 
the form of a bell, so tlrat it can be made to stand on the ground. These 
pipes, of which there are many varieties, differ chiefly as to mode of attach- 
ment, and shape of a smoking stem or neeha.' In some the ue.-ha 
issues from the fop, in others from the side of the bowl. Thev may be 
straight, curved, bent at an angle, or jointed ; or they may be in'the form 
of a long flexible lube; these latter are called ptchrvdn or penchddr, arid 
are said to luave been invented in Akbar's time. The flexible tube con- 
sists of a long coil of wire covered with cloth and more or less ornamented 1 
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charum ciliare) stem covered often 'vth sdk and gold thread. 

TRADE STATISTICS. . , , 

In order to give some genera' '‘f^Umvine^extraa from a^^ prepared 

trade in tobacco. The French Statistical the area under 

sumption at 4,480 miUion * acrer ^In the United States alone 

tobacco is not far short of ^"l^^and in India 817.000 acres 

there are annually close upon 600.000 a , a d following tabulai 

Viewing the trade of the Umted Kmgdo^^ therefrom is instruc 

SrrsLwiSj rTa&^^ and the steady way it hat 

developed ; — 


Year. 

Consumption. 





ft 


, 



10,700,3 '6 

1790 . 




19,490,199 

iSoo ,. 


. • • • • 


21,133,083 

iSio . 


. • • • * 


iC, 5 ' 9 , 5'5 

1S20 . 


, 


18,899,137 

1830 . 


« ♦ • • * 


22,971,406 

1840 . 


« • • • • 


27,538,104 

1850 . 


. « • • • 


35,106,641 

i860 . 


. ♦ ♦ • • 


40,485,253 

1870 . 


• • • • * 


48,191,555 

18S0 . 






Revenue. 

6^,So4 
1,38s, '93 
2,093,495 
2,904,25' 

2,828,968 

3,43'.9 o 8 

3.337,258 
5,529.400 
6,433, '47 
8,433,538 


exSr^ were 8,o"84.574lb, while the 
consumption SS.oSS-QS+lb, ano P 767,377111. The value of the 

total amount in bond was ‘^a^'Jared to be^pM.^y 377^ ^3,900 599,. f^d the 
tobacco imported last year into G , , ra n7c 14.0. Thus it would 

revenue obtained from tobacco amounted £.^,97^5, G t Bn- 
appear that in ninety-five y®ats the co s rnp 53,o55,984«i, atid 

tain and Ireland has increased ^™’^p °jJ__ment during the same period 
the revenue derived from lobacro by noteworthy that of the 

has increased from i(, 696,804 to £8,084,5/4^ manufactured tobaccos and 
imports only 4,307,789^ !'^"®,f^"/"Sated to have been consumed. At 

cnnff and of this only 1 , 73^,92416 are , , „f:Q ngolb of manufactured 
theime time the United the quotation given 

tobaccos. These figures, when considered aio g^^^^^^^^ some idea 

as the total of the imports of the manufacturing or prc.paj- 

of the magnitude of the British O'' bo^e tr Manilla, and other fore'gn- 

ingtobaccofor the consumer The Havan^ compared with the infinitely 

IS;terSe I™Stisyran\faa^^^^ Snies and Sfa have to compete 
<igars. This fact has caused some authorities manufactured tobac- 

sresent system of imposing one uniforrn ,y upon all our Coloni^ 

ci-s, whatever may be their value, is /.i _* they cannot compete with 

isbi Indian manufacturers. It 's •id'mtteo ^ ^ unmanufactured 

rolUHavanna and Manilla cigars, and the low u-. ii,c British manufacturer 
cos, as compared with manufactured. allov\s me 

N. t5i 
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to produce a clicnper article at home than can be sent from the Colonies 
and India to Engiand. iV is, Vionncvct, beiieved that tnaTiy of the Ceiowal 
and Indian tobaccos and cigars have properties of their own that would 
commend them to a large number of consumers, u'cre it possible that they 
could be sold in England at a price that would enable them to compete 
with the British manufacturer. 

“ Since the 5th of April 1 87S, the duty on manufactured tobaccos has 
been 3s. bd. a pound, provided it contains 10 per cent, moisture, and 3s. 
loi/. if less than that amount. Thus, while the duty is not lessened when 
the tobacco conisms more than to per cent, moisture, it is raised when it 
contains less. The duty on cigars has, since the 4th of April J879, been 
fixed at 5s. (id. a pound, regardless of their intrinsic value, or the amount 
of moisture they contain. The question of moisture is one of the very 
greatest importance, for it may not inaptly be said that the profits made in 
the tobacco trade at the present day are entirely due to water. We are 
indebted to Mr. J. Charnbers (of Messrs. Grant, Chambers & Oo.) for 
much valuable information regarding the tobacco trade, and may here 
quote a passagefrom a private letter of his on the subject of profit : ‘ About 
75 per cent, of the tobacco cut for the pipe is sold in the shape of ‘ Shag ’ 
at 3rt . an ounce retail ; the manufacturer sells this at 3s. to 3s. erf, a pound, 
so that taking the aver.age cost of tobacco at ft/., and the duty at 3?. 6 d., 
the article is sold at considerably below cost price.’ This is due to the 
fact that the article comes into the hands of the manufacturer in a dry 
stale,_and the profit is due to the increased weight, on the addition of mois- 
ture, in the process of manufacture. A tobacco, to use the technical term, 
must drink well to be profitable.” 


Trade in Indian Tobacco.* 

[ In dealing with this subject the following may be given as the more 
important sections:— 1st, Exports; and. Imports; 3rdt Internal Tradp,> 
i.c., the movement from Province’to Province, whether by sea or by road, 
rail, and canal ; and 4th, Trans-prontier Trade. Each of the.se sections 
will be found briefly reviewed in the remarks below ; the returns for each 
fourth year during the past tvi,elvc being more fuliv analysed, in order 
to show tlto growth or decline of trade in each class ol Indi.an tobacco. 

/si. — Export Ttadi in Indian Tobacco.— One of the earliest references 
to the export of tobacco from India occurs in Mllburn's Oriental 
Commerce. _No mention is made of tobacco in the edition of iSt^, but 
in the later issue (1S25) it is stated that tobacco of a very superior quality 
was cultivated in the vicinity of Masulipatam, and that snug was occa- 
sionally sent from India to England as presents. It would thus appear 
that Indian tobacco was practically a curioslly at the beginning of the 
century, but fifty yc.ars later it had assumed a distinct position in the 
foreign rnarV:els. Thus, in the first Annu.al Statement of the Trade and 
Navigation of British India, published in 1S66-67, the Government of 
India show th.at the exports of raw tobacco were valued at Rs.fii.SsG ; 
of that amount Aden received R3, 37.743; Mauritius Rq4,5i 7; the Straits 
Settlements R 5 e, 2 < 5 < 5 , and the United Kingdom R7,oSS, sm.allcr amounts 
going to Fr.ance, America, &c. Ko mention is made of cigars being 
^iKirted from Indi.n, though a large .anionni was annually imporlea. 
Of the e.xportmg Provinces, Bombay in iSGd-67 headed tf,e list with 
followed by M.ndr.ns Ri, 15,070, and bv Bengal with K 76,014. 
Ten yc.ifs later the c.x ports were v.ihied at RS’.gi.spS. The following 
tabular statement c.\-hibi t5 the exports of Indian tobacco during the past 

'Cvis-.v of tlic hidaii Tobacco Trade here given has been Vurnished by tkc 
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twelve years under tbe headings Cigars and Other Sorts for hlanufac- 
tured Tobacco, Unmanufactured Tobacco being exhibsted separately: — 

Exports of Indian Tobacco to Foreign Countries. 


Years. 

Manufactured. 

Unmanufactured. 

Cigars. 

Other Sorts. 

4 



ib 

R 

tt 

R 

ib 

R 

1876-77 . 


190,136 

1 , 1 7.445 

205,033 

22,578 

'10,508,720 

7 , 51,375 

1877-78 . 


189,742 

1,43.946 

317.887 

38,750 

10,594,604 

7.47.675 

1878-79 , 


^96.759 

1,21,786 

247.743 

30,176 

13,279.158 

11,11,260 

1879-80 . 


130,324 

96.633 

407,148 

33.439 

10,874,623 

11,67,025 

1S80-81 . 


207,005 

I. 59.953 

198,81 1 

26,504 

13,267,325 

12,21,853 

1881-82 . 


223,470 

1,48,136 

515.463 

46,581 

9.791,392 

9.55,659 

1882-83 • 


220,019 

1,40,788 

228,228 

25.2S7 

10,653, .S 49 

9,86,358 

1883-84 . 


251,926 

1,62,618 

256,465 

25,324 

18,577.276 

' 4 , 88,773 

1884-85 . 


238,109 

1,69,049 

166,328 

21,064 

15,620,864 

13.09,789 

1885-86 . 


230,924 

1,58,892 

205,456 

23.735 

10,752,397 

10,65,835 

1886-87 , 


273,209 

2,11,391 

193.996 

27,036 

9,868,834 

9 . 57 , '56 

1887-8S . 


296,829 

2,42,344 

254,819 

29.415 

10,888,807 

10,22,760 

1888-89 . 


370.075 

3,47.913 

175,269 

21,917 

6,799.880 

6,67,668 


A review of the returns for each fourth year from 1876-77 rerealsthe 
fact that not only have the exports increased during the past twelve years~ 
g4.'6 per cent.— but that the consumption of Indian cigars in Great Britain 
IS the chief cause of the increasej thus in 1876-77 out of a total valued at 
Ri,i 74.4.5, the United Kingdom received only R36, 224 worth, whilst the 
Straits Settlements took R46,044. Another striking fact of the year under 
reference may be mentioned, vis., that of these exports the share taken by 
Madras was R5g,i68, British Burma contributing R4o,836. Four years 
later (1S80-81) out of a total of Ri,5y,953 worth, the United Kingdom took 
R54,948, the Straits Settlements R64,720. The Madras manufacture of 
cigars is, however, seen to have made a start, since of the total exports 
that Presidency contributed R79,g4o worth, British Burma remaining 
stationary. In 1884-85,0! the total exports — R 1,69,049 — the United King- 
dom took R69,444 worth, the Straits R52,490. The Madras share of these 
exports was practically stationary, that of British Burma amounting in 
the year unden notice to R36,892. In the last of the series of years selected 
above, the Madras exports and the British consumption are shown to have 
greatly increased. Of the total exports (R3,47,9i3), the United King- 
dom took Ri, 62,4I4, and the Straits Settlements ^86,965, but of these 
exports Madras furnVshed R2,2o,405, Burma R58,359 ; the other Provinces, 
VIS., Bengal, Bomba^ Sind, in that year, as m all previous years, contri- 
buted much smaller amlnunts. 

_ The tobacco returned^s “ Other Sorts ” will be observed, from the table 
given, to be much inferiui\in quality to the cigars. It consists chiefly of 
preparations of tobacco which find their largest markets in the 
Maldives, the Straits Settlements, Ceylon, and Arabia, the chief exporting 
rovince being Bengal j for Sample, out of the total exports of “ other 
sOTts of tobacco shown in thd.. table, Bengal contributed the following 

a, abovoTI ‘i"?‘‘""Kctured Tobacco for the same periods 

United Kingdom a ^ valued at P 7 > 5 t> 375 * th® 

ceaivmgdomtook R2.53.613. Austna^^ {4,^22^474^ Mauritius, R 1,20,888, 
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and Aden, R36,236. The shares contributed b}’ each' Province in these 
export were, from Bengal Rfi.og.osS, Bbmbay R57,i65, Madras R79,7Si. 
In 1880-81 out of the total valued at Ri2,2i,853 the United Kingdom took 
R2,o8,70I, Mauritius, R 1,23,775, and Aden, RStSs.sSg. The immense in- 
crease in the Aden trade is noteworthy, as it accounts for the high exports 
from Bombay; thus of the exports Bengal contributed R4, 31 , 340 , Bombay 
R6,53 ,j 87, and Madras R 1,23,707. In 1884-85 the Bombay-Aden trade 
continued to expand, while the amounts consigned to the United Kingdom 
and the exports from Bengal showed indications of declining. In 1888-89 out 
of the total exports -(Rb, 67,678), the United Kingdom does not appear to 
have received anj’,while Aden took R3,38,038, Straits Settlements, Ri,6i,255, 
and Mauritius, R90,243. The shares contributed by the Provinces were, 
Bengal Rg^.pSo, Bombay 83,47,273, Madras 82,04,747. From the facts 
given above it will thus be seen that the most striking feature of the In- 
dian export trade in tobacco is the progression made by the Madras Pre- 
sidency, not only in producing cigars, which are meeting the Indian 
market and checking the import of foreign cigars, but year by year in 
these finding a larger market in Europe. 

2 nd.~l 7 npori Trade . — In the Annual Statement of the Indian Tradefor 
1866-67 the total value of the tobacco imported into India is shown to have 
been 810,13,093, which gave an import cuty of 891,667. The analysis of 
that traffic shows that America contributed 82,30,040, the Straits Settle- 
ments 82,60,284, Ceylop 81,72,180, other Asiatic Countries 81,62,315, 
while the receiving Provinces were in order of importance as follows : — 
Bengal 83,97,604, Bombay 81,02,287, Madras 81,87,674. It will be thus 
seen that twenty years ago the Madras cultivation of tobacco was not 
sufficient to meet the consumption in the Presidency, and that, like the 
other Provinces, it received large quantities from foreign countries. 

At the same time wliile the value of the total import traffic in tobacco 
has steadily increased, the share taken by cigars has declined, and that too 
almost coincidcntallywith the growth of the export trade in Indian-made 
cigars, already dealt with. 'I'lic following table gives the figures of the 
Indian imports of tobacco during the past twelve years : — 
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Ycars. 
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*876.77 . 

187S.79 • 

1879.S0 , , 

1550- Sl . , 

1551- Sj 

i8S:-S3 . 

1883.84 . 

1884- 83 . . 

1885- 80 . 

18SO.S7 . 

18S7-SS . 

18S3-S9 . 

B 

118,761 

11S.0S2 

94,658 

8 S,oS 3 

65,784 

78,140 

92,186 

109,206 

97,610 

74,248 

62,400 

60,949 

6l,oo3 

R 

2,89,941 

3,26,410 

2 , 35,499 

2,73.388 

1,95,35s 

2,32,536 

2,69,327 

3,50,384 

2,67,636 

2,62,372 

2,41,141 

2 , 12,377 

1 , 94,944 

B 

1,0(5,100 

757,343 

1,049,921 

621,243 

807,797, 

550,8^^ 

, .087,579 
'• 804,876 
< 1 , 257.934 

R 

5 , 84,312 
^,24,103 
5,20,427 
3,53,562 
4,80,548 
3 , ' 3.553 
5,14,826 
3 j 37 i 405 
4 , 88,511 

4,81,744 

7 , 88,324 

6,88,142 

10,88,064 

B 

813,853 

636,562 

290,655 

277.109 

537,552 

780,716 

467,708 

517.985 

522,201 

519,920 

604,436 

700,909 

481,693 

R 

82,627 

72,329 

37,163 

40,117 

54,581 

85,683 

51.934 
72,776 

85.934 

77,821 

75,454 

1,19,202 

1,12,565 


In the early trade returns was made into cigars and 

other manufactured tobaccos-’ appeared in the year 1870-71, 
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^om which date the highest recorded irnports occurred in 1883-84, vis., 
R 3>50 384. but in two other years, vis., 1875-76 and 1877-78, the imports 
exceeded 3 lakhs. Allowing for fluctuations, such as those indicated, the 
imports seem to have steadily declined from 118,7611b to 6i,oo8lb. 

One of the most noteworthy features of the Indian import trade is the 
prominence of the Straits and China m the supply to India of Manilla 
cigars. During the year 1876-77 this traffic amounted to R2,46,929, or 
85 ‘i per cent, of the total value, and 8S‘2 per cent, of the total weight. 
Four j ears later (1SS0-81), these countries contributed cigars valued at 
Ft, 25, 949, or 64*5 per cent, of the total value and 7f6 per cent, of the 
total weight of cigars imported. In 1S84-S5 the imports of these Manillas 
were valued at Rpo.bgo or 33*9 of the total value and 6o'5 of the total 
•neight of cigars imported. In 1888-89 ^ similar result is noticeable} the 
Straits supplied cigars to the value of onlv 544,103 or 22 6 per cent, of 
the total value and 36-6 per cent, of the total weight of imported Manilla 
cigars from the Straits and China. Thus it will be observed that a 
marked decline took place in these Manillas during the period under 
notice, a decline which was much more pronounced in the value than in the 
weight of thearticle furnished. In fact, many writers hold that the degen- 
eration in quality of these Manilla cigars proved one of the most powerful 
factors in stimulating the manufacture of Indian cigars. It may be pointed 
out also that, while the total weight of all cigars imported into India de- 
clined .50 per cent, during the period from 1876 to 1889, the valufe of 
these cigars was considerably enhanced, a fact which would seem to 
point to the growth of our import trade in high class cigars coincident with 
the decline already shown of the cheaper Manillas from the Straits and 
China, The most noticeable countries which appear to have grown into 
importance in the supply of these more costly cigars seem to be the 
United Kingdom, Malta, Egypt, and the United States, 

Of the tobaccos returned in trade statistics as “ Other Sorts, ” a pro- 
minent feature is the increase in the supply from the United States, which, 
during the twelve years under notice, expanded from 143,37781, valued 
at 584,683 to 284,2851b, valued at 51,67,309. The tobacco, however, 
which is drawn from the United Kingdom is by far the most important. 

Vatioffaryi twelve years from 1876-1889 it has fluctuated between 
'R6o.^°o,ooolb, the major portion being received by Bengal. 

^Sc\v".3uppi>sn unmanufactured tobacco seems if anything to be declining. 
In 1876-77 IndiaS^npOrfed 813,8531b, valued at 582,627, all but io,oootb 
being obtained fiorSl Ceylon and imported by Madras. In 1880-81 the 
imports were 537,552^. valued at 554j5^t, of which all but 3o>ooolb were 
received by Madras fiW Ceylon. In 1884-85 522,20iib, valued 585,934, 
were imported, of whic& Ceylon furnished 431,50881, Madras taking a 
little more than that amount of the total. In 1888-89 the imports were 
481,69323, valued at 5i, 12,^5, of which Ceylon contributed 385,5041b, Mad- 
ras taking, as before, a little^ore than that amount. It may be added that 
during the past ten years, the'^nited Kingdom, Persia, Aden, and Turkey 
m Asia have steadily increased \heir supplies in unmanufactured tobacco. 

The re-exports of foreign tob^co, since the year 1866-67, seem to have 
considerably improved. The transactions in foreign cigars, for example, 
amounted on an average to R8,ooo } M other sorts of tobacco to about R6,ooo. 

Internal Trade. — Coastwtsi '. — The total imports and exports of 
fmm “ir to port alo^vg the coast of India average in value 

chipf rupees^ Of unmianufactured tobacco Burma is the 

portions Bengal and Madras, in nearly equal pro- 

__ of the tobacco cWrried interprovincialJy by sea. 
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llie traffic in cigar= Madras naturally takes the lead as an exporting Pro- 
vincej it sent toother Provinces, in 1S88-89, R3, 08,45 1 out of a total of 
R3.69437 worth. Of that amount Bengal received cigars to the value of 
R2,I4,679, and Burma Ri,24,6og, the other Provinces having taken consi- 
derably smaller amounts. The traffic in tobacco of other sorts is^ of much 
less importance; it was valued in iS88-8q at R85,oI2. 1 he chief receiv- 
ing Provinces were Burma, Bombay, and Bengal ; the first mentioned 
took verj nearly half the amount exported, and drew its supplies chiefly 
from Bengal. - 

By Rail and Rivsr.—lhc. total value of the exports in unmanufac- 
tured tobacco from Province to Province by land routes was returned in 
1888-89 as R 1,36,18,04.7, of which Bombay exported 52 lakhs, and Bengal 
56 lakhs. Of these exports of unmanufactured tobacco from the Prov- 
inces Calcutta (Port Town) received R33, 20,141, Bombay Ri 3 , 58 , 53 ^> ^tid 
Madras R4,40,g32 worth. Of the Provinces which do not appear to meet 
their own demands, the North-West Provinces stand first, and received 
in 1S88-S9 Ri 1,33,907, mainly from Bengal. The Central Provinces come 
next with R 7,86,529, drawn in equal proportions from Bengal and Bombay. 
But the Native States appear to produce considerably less tobacco than 
the Provinces of British India, for the returns of rail and river traffic show 
Rdjputana .and Central India to have received last year tobacco to the 
value of R36,7t,i63, the bulk rf which u as obtained from Bombay; thus 
these Native States may be said to constitute the chief market for the sur- 
plus Bombay production. The rail and river traffic in cigars is compara- 
tively unimportant. The total value of the amounts carried were returned 
at R6, 60.519, of which Madras furnished of that amount to other Pro- 
vinces R4,14,594 worth. 

.fth . — Trans-froiitier.~T\\(i imports across the fronti^ of India are 
not very important and arc drawn mainly from Nepal, d u 18S8-S9 
were valued at R4, 97,543, of which Nepdl supplied R3,9Q^ 5 worth. The 
exports from British across the frontier are slight ^larger than the 
imports; thej’ were for three years as followst"^ ^ 

— — . J l L - 


] 

C«t. 

R 

ISS7-SS 

j 

63,803 i 

6,1 6,286 

18SS-89 

50,038 

3,72.669 

iSS9-<)o 

61,572 I 

! 

3,47,669 


Of these exports it is somewhat curious that Ncpdl takes from British 
India about the same amount as it has already been stated to give, -Jts., 
ateut four lakhs of rupees worth. Kashmir is next in importance, re- 
ceiving on an average about Rso.ooo worth of Indian tobacco. 

In concluding this brief review of the Indian trade in tobacco it may be 
remarked that the figures analysed by no means convey an absolute con- 
ception of the total trade. For e.xample, the exports from the Provinces 
to the Port Tow ns doubtless to r. large extent appear again as exports coast- 
wise from Port Town to Port Town, or to Foreign Countries. An error 
would thus be involved by an attempt at totalising all the returns, if the 
actual production and consumption were the object in view. But as finan- 
cial transactions they are probably quite independent, and indeed any error 
involved by totalizing them would be more than compensated for'by the 
local consumption which is of necessity nowhere accounted for in trade 
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returns. The total value of tobacco transactions in India may thus be 
said to have been in 1888-89 as follows : — 


Foreign 

Coastwise 


J Exports 
\ Imports 
J Exports 
(.Imports 


Carried by Rail and River . 
Irans-trontier ; 


R 

J 0,39.498 

• ■ • • * 3 . 95,573 

43,37.896 

■ . . • 54,22,946 

. . . . 1,42,78,566 

. . . . 5,72,669 

4.97,243 

Grand Total . R 2 , 75 , 44 , 39 i 


The most serious error in the above statement of Indian transactions 
in tobacco lies in the coastwise returns, the expoits from one Province being’ 
to a large extent the imports by another ; but allow'ing for this it is pro- 
bably safe to say that the annua! value of the tobacco sales and of the 
local consumption in India is not far short of ;^25,ooo,ooo. It need only be 
added here that the who’e trade in tobacco is entirely free of duty or 
other fiscal restriction. — Ld.l 

NIGELLA, Linn. ; Gen. PI., L, 8. 

Nigella' sativa, Linn.; Bom., FI. Or., I., 68 ; Ranunculace.®. 
Small Fennel, or Black Cummin. 

Syn. — N. iNDicA, Roxb. 

Vem. — KaUnji, kdUjira, HlND.} Mugrela, kala-jira, kdl-eira, Beng. i 
Titkm-i-gandna, Kashmir; Shewa ddrit, siyah-ddm (Stewart), _Afg, ; 
Kalo}tji, kdlenjire. Bomb.; Karun-shirogatn, Tam.; NallaftokrOf 
Tel.; Kariprigi, knre-jirage, karimsirngam, Kan.; Kart<n-ch>>'i‘kani, 
Malay.; Sanum-ite, Burm.; Kaludurti, biNc.; Krishna-jiraka, kdrave, 
susknve, Sans.; Sh-ovnis. kanliUie-nsvad, habbatonssonda, ARAB.; 
Siydh-idnah, siyah-birattj, Pers. 

"Care must be taken to distinguish between the names kdld-ssird and kdii- 
siri, the latter being applied to the seeds of Veraonia anthelmintica. 
Moodeen Sheriff also points out that the literal meaning of the Arabic 
' and Persian names Habbutoiissouila, and Siyd -danah in Hindustani is 
Kdla-ddnah (black seeds), which is the name in the latter language for the 
seeds of IporaCEa (Pharbitis) Nil. 

References. — Rnxb.,Fl. lnd„ F.d. C.B.C., 4<iO ; Voigt, Hart. Sub. Cf.,4; 
Ste-a:art, Pb. PL, 4 ; Elliot, FI. Andkr., tz<i ; Phamt. Jnd., s ; Amshc, 
Mat, Ind., /., t2S ; OShaughucssy, Beng. Dnpens., 1C4; Moadeeit 
Sheriff, Mat. Med, of Madtas, 5; Snpp. Phcrni. hid., lS 3 ; U. C.Dntl, 
Mat. Med. Hind., 103 ; Dymock, Mat. Med. IF. hxd., Ind f A, 15; 
Pharmacogr, Ind., sS ; Flemtns, Med. PI, and Drugs, tn As. ties., 
Vol. XI., 173,- U. S. Dispens., JSth Ed., 1707 ; S. Arjun, Bomb. Drugs, 
4; Med. Top. Airnir, {40, 145 ; Year-Book Phnrm., l^ 73 > 22 / lSSo,224; 
Irvine, Mat. Med. Patna, iz} ; Baden Pomell, Pb. Pr., 323 ; Alkutson, 
Eton. Prod., N.-W. P., V., 37 ; Him. Dist., 334 ’, Birdjeood, Bomb. I r., 
3 , 217 , 27 S ! Boyle, III. Him. Bot., cy ! Cooke, Oils and Oilseeds, 63 ; Bal- 
four, CycUp. II., togC; Kem Off. Guide to the Mus. of kc. Bot., 3 ; Home 
Dept. Cor., 223 . _ 

Habitat. — A naliveof Southern Europe, Exlensiyely cultivated in many 
parts of India for its seeds. Roxburgh believed it to be indigenous in 
Indi.a. Its Sanskrit names indicate, however, its introduction at a very 
early period. It is supposed to be the *' Black Cummin ” of Scripture, the 
*' /xe?.av?iov” of Hippocrates and Dioscorides, and the “ Giik” of Pliny; 
and by some authors this, or an allied .=pecies, is Considered to be the 
•‘Fitches'’ mentioned in I.saiah (xxviii., 25, 27). 

Oil.-— 'riic sc I ns contain iv. o kinds of oil, the one dark-coloured, fr.igrant, 
and vol.itile, the other clear, nearly colourless, and of about the consistence 
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of castor-oii. The foriner, according to Dr, Dymock, has 3 fine blue 
fluorescence. _ _ , 

Medicine. — ^The sBEtis are regarded as aromatic, carminative, stomachic, 
and digestive, and are used in indigestion, loss of appetite, fever, diarAcM, 
&c. They are also said to increase the secretion of wdK {U. C. Duff'. 
The Hakeems describe it as heating, attenuant, suppurative, detergent, and 
diuretic. They give it, too, as a stimulant in a variety of disorders which 
are ascribed to cold humours, and credit it with anthelmintic properties 
(Ptiarmncogr. Indicn), M. CanoKe observed that after doses of lo IQ 40 
grains of the powdered seed the temperature of the body is raised, the pu'se 
accelerated, and all the secretions stimulated, especially those of the kid- 
neys and skin; in doseg of to to 20 grains they possess a well-marked 
emmenagogue action in dysmenorrhoea, and in larger doses cause abortion 
(De I'avorlenu-nl crwiinel n Knrikah These 3 e Pnris, 1881"). 

Special Opinions.— § “ Nigella seeds have been long used in medicine. 
As a tonic condiment they are praised by Hippocrates* in India they are 
chiefly' used as aromatic'adjuncts to purgative or bitter remedies. They 
are givcTi to nurses wised with curry. 1 he officinal preparations are the 
tincture and powder. The former is an useful warm stimulant often added 
to other remedies ” (Notes added from O'Shaughuessfs Bengnl Bispensa- 
iory and Bengal Pharmacepenn], "Carminative and (actagoguein doses 
of in fever ” (Assistant Surgeon Nehol Sing, SakornnpU)'). “ The seeds 
fried, bruised, and tied in muslin rag. and smelt, relieve cold and catarrh 
of the nose b5- constant inhalation " (£. U'. Savtiige). " Carminative and 
stomachic. Used also to preserve woollen cloths from insects" {/fssistnni 
Surgeon S. C. Bhpttacheni, Chanda, Central Prpvifices). “ It is a power- 
ful diuretic in complicateci cases of general dropsy. The seeds are anti- 
bilious and when given internally arrest vomiting" (Snrgem-Major D. R. 
Thomson, St. D; C-TE., Sfadras). '• Seeds are used as condiment and to 
proiecl woollen clothes from being worm-eaten; they are mixed u'ith 
powdered camphor and put within their folds” (Surgeon A. C. Muherji, 
Nmkhally). ‘‘ Has been employed locally combined with other ingre- 
dients in cocoanut'pil in cases of eczema, ptyriasis capitis, Ac., and found 
useful. Its action is mostly, I fancy, a stimulant, and probably a de- 
stroyer of pediculm. The preparation for local application is as follows i— 
Nigells ^tiva bruised, two ounces; Psoralea CorylifoUa bruised, two 
ounces; Bdellium bruised, two ounces; Coscini radix, two ounces; Sul- 
phur fNiJJika gendagura), one ounce; Oleum cocoa, two bottles. All to 
be pul in a bottle and plac'-d in the son for one week. The bottle to be 
well shaken occasionally” (J. G. Ash-wortk, Apothecary, Kumbakonam, 

ATitiipas), ^ 

Food.-The seeds, which have a strong, pungent, aromatic taste, are 
much ns^ by natives in curries and other dishes. They are also freqnentlv 
sprinkled over the surface of bread along with sesantum seed. “French 
cooks employ the seeds of this plant under tbe name of Qmirc dpices or 

Domesdc Uses— U appears to be a common practice in this counfi*., 

inSdir’i between the folds or linen or woolIeSS 

in order to prcAcnt their being worm-eaten. 


Nig-er-seed oil, see Gufeotia abyssyaica, Gffs.; Vol, IV.l’ 
l^ightshadc, Deadly, see Atropa Belladonna, linn.; 
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NIPA, Webh; Ge 7 t.Pl.,J„ 484 . 

Nipa fruticans, Wurmh.; PALMiE. 

Vern. — Giilga, gnbna, goMtal (fruits), Beng. i Da~r,e, Burm. ; Pooihadnh, 
And.; Gtm-p 6 l, Sing. 

References. — Roxh., FI. Ind , Ed. C.B.C.,677; Voi^t, Hort. Sub. Cal., 
6S4; Ktirs, For. FI. Burnt., 11 ., 547; Gamble, Man. Timb.. 424; le 
Maout & Deraisne, Descrip. & Analyt Boi, {Eng Ed.), 822’, Spans 
Eac^clop., gSs; Balfour, Cvclop., 11 ., nor-. Smith, Die., 2S7 • Treanirv 
of Bot., 790 ; Kaw Off, Guide to Bot. Gardens and Arboretum, 57 i Ind. 
For., 1 ., 222-, Ma'ton, Burma, 524. _ _ . 

Habitat. — A soboliferous palm of the river estuaries aud tidal forests of 
the Sundarbans, Chittagong', Burma, and the Andamans. The nuts of 
this, or of an allied species, are abundant in the tertiary formations of the 
island of Sheppey, at the mouth of the Thames. 

Fibre. — The leaves are used for thatching houses, also for matting. 

Food.— The inside of the large fruit is, when 5'oung, edible ; a toddy 
is obtained from the spathe {Gamble). This palm was known to the Dutch 
traveller, Linschoten, who, nearly 300 years ago. in his “Account ofa 
Voyage to the East Indies,” mentioned that it yielded an excellent wine. 

Domestic Use. — Hats and cigar cases are made from the fronds. 
The SEEDS might be used for vegetable ivory {Ktivs). The foliage when 
burnt yields a supply of salt which is used for various purposes. 

NOTHOPEGIA, Bhme; Gen. PL, /., 423. 

[ Ic., i. 236; Anacardiacf^:. 
Nothopegia Colebrookiana, Bhme; FI. Br. Ind., IL, 40; WighL 

Syn. — G lycocarpus racemosus. Dais. 

Vem — Amberi, Kan. ; Bala, Sing. 

References. — jBerfrfoniA, Fl. Sylv.,t., 164; Thivaites, En. Ceylon PI., 44 ^ S 
Dais. & Gibs., Bomb. FI., $1 (cxcl. syn). 

Habitat. — A small tree of Central and Southern India, extending to 
Ceylon. 

Food. — The sweet oily pulp of the I'RUjt is eaten. 

NOTHOS.<ERUA, Wigh/; Gen. PI., III., 34, 

[/c., t. TffO; AmarantaCEie. 

Nothossrua brachiata, Wighi; FI. Br. Ind., IV., 726; Wight, 

Syn. — PstuDANTHos brachiatus, Wight; Achyranthes brachiata, 
Linn.; /Erua brachiata. Mart. 

Vern. — Dhaula phtndas;ri, Raj. 

References. — Dais. & Gils., Bomb. FI., 217 ; lad. For., XII.. App. 20. 

Habitat. — An annual, vith minute woollj flouers, found in most parts 
of India; also in Burma and Ceylon. 

Food. — The plant is used in Merudra as a vegetable. 

NOTONIA, DC. ; Gen. PI., II., 446. 


[/, 484 ; CoMPOSlTA'. 

Notonia grandiflora, Dt\; FI. Br. Ind.. 111., 337 ; Wight, Ic., 

Syn.— C acaiia guandih-ora, U'at/.; C. Kleinia, Herb., Madr.; N. 
COR\ MBOSA, DC. 

Vern. — Wdiulcr-roli (Monl'cj’s brc.Tfi), Mar. 

References. — Voigt, Hort. Sub. Cot , ,t22-, J ! -vaites, C n. Oilmi Pi., it!t. 
Dais. 1 C Gib-., Bomb. FI., 132 ; Phiirm. Ind., 12', •. O'Sha.ifhnes^v, 
Berg. Vnjrnr,., a'i Di stork. Mol. ,Vrd. If’, hid , 2t d Cd., 4',s; l.tihoa, 
It. t'l. Bomb , 274; Bdtfonr, Cyr!f,'t., 11 ., ttO'. 

N. 174 


1 


Producis of India. 


43rl 


Reputed Preventive for Hydrophobia. (y. F. D tit hie.) 


Habitat. — A small shiub with fleshy leaves found in the hillj' districts 
of the Deccan and Western Ghdts; also in Ceylon. 

Medicine. — “This plant was brought forward in lS6o, by Dr. A. 
Gibson, as a preventive of hydrophobia. The mode of administration is 
as follows : — About four ounces of the freshl3’-gathered stems, infused in a 
pint of cold water for a night, yield in the morning, when subjected to 
pressure, a quantity of viscid greenish juice, which, being mixed with the 
water, is taken at a draught. In the evenings a further quantitj’ of the 
juice, made up into boluses with flour, is taken” tPharm. Ind.). Experi- 
ments were tried at the European Hospital in Bombay in 1S64, by Dr. 
Dymock, who says : — “ In one-drachm doses it had a feeblj' aperient 
action; no other effect was observed. The dried plant was fora time 
issued to medical officers in Government employ, but no further informa- 
tion as to its properties would appear to have been obtained.” 

Speciai, Opinion. — § “ Further experiments with this plant have shown 
that it has hardly any' physiological action upon healthv animals or men 
beyond a mild aperient effect in large doses” (TV. Dymock, Bombay). 

Nutmegs, ree Myristica fragrans, HottU., p. 311; Myristice.®". 
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NUTS. 

The word nut, used in the popular or commercial sense, does not coin- 
cide with its botanical definition any more than in the case of the word 
PRUiT. In the botanical sense the term nut is applied to a particular class 
of indehiscent fruits which may or may not be edible, or indeed be of any 
economic value; whilst popularly' it. is rather loosely' applied to various nut- 
r tubers, usually possessing more or less value either for 

food, or ornament. ^ In this latter sense the following list has been com- 
piled of_ plants which yield the more important kinds of nuts used for 
economic purposes. In drawing up this enumeration the writer has prac- 
u smphfied the list given by Dr. Watt in the Colonial and Indian 

Hxhihition Catalogue. Nuts used merely as ornaments are, however, 
omitted, as they* have already been mentioned under the article “Beads” 
m Vol. I., 426. The nou-iudigenous species are marked with an *. 
ludica, Colebr.; Vol. I., 126; Sapindace®. 

The Himalayan Horse-chestnut. 

2. *■ Aleurites moluccana, Willd. ; Vol. 1 , 163 ; Eophokbiace®. 
tjELGAUM Walnut or Candli-nut. 

A handsome tree introduced from the Malay Archipelac'o. The 
edible nut, which tastes like a walnut, contains a large quantity' °of useful 


occidentale, V Vol. I., 232; Anacardiace®. 

1 HE Cashew-nut. 

A tree indigenoi^ in the West Indies, and now naturalised in many of 
the coast forests of Chittagong, Burma, and the Andaman Islands. ^ 

4. * Arachis hypogcea, Z.fK«. Vol. I., 282 ; Leguminos®. 

(jROUND-NUT, Earth-nut, or Pea-nut. 

. „ clover-like plant, originally of South America, and" now ex- 

tensively cultivated in Southern India and in most warm countries. The 
-edible portion is the seed or pea, two or three of which are enclosed in a 
pod which ripens under ground The seeds are universally offered for sale 
by fruit-sellers m India, and are roasted and eaten as nuts. 

*,^eca Catechu, Linn.; Vol. I., 291 ; Palm®. • 

The Betel*-kut* 
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This palm is a native of Coihin China, and of the Malay Peninsula 
and Islands. Cultivated throughout tropical India. The nut is univer- 
sally chewed in India as an ingredient of pan. 

6. Artocarpus integrifolia, ZtMK. Vol. 1 ., 3305 Urticace.®. 

Jack fruit. 

T^he nuts (true fruits in the strictly botanical sense) are roasted and 
eaten. 

7. ^ Borassus flabelliformis, ZtMM. Vol. L, 495; Palm^. 

Palmyra Palm. 

A native of Africa, which has now become naturalised in, and is largely 
cultivated, all through the tropical parts of India, and beyond the tropics 
in Bengal and the southern portion of the North-West Provinces. The 
soft albuminous seeds of the unripe fruits, known as tdlsans, are much 
eaten by natives. 

8. Buchanania latifolia, Vol. I., 544; Anacardiaceae. 

Chirauli-nut. 

A tree of the Sub-Himdlayan tract, and found generally throughout 
the hotter parts of India. The kernel is commonly eaten as a substitute 
for almonds. 

9. Caesalpinia Bonducella, Fleming : Vol. 11 , 3 ; Leguminos®. 

The Ffver-nut, Physic-nut, or Nickar. 

A shrub found all over India and throughout the tropics generally. 
The nuts, or seeds, powdered, are used medicinally as a powerful anti- 
pcriodic and tonic. They are also made into bracelets, necklaces, and 
rosaries. 

10. * Castanea vulgaris, Lam.; Vol. II., 227) Cupulifer®. 

The Sweet or Spanish Chest-nut. 

Has been cultivated with partial success at various places on the 
Himalaya. A variety with smaller fruit was established in Dehra Dun 
by the late Dr. Jameson from seed forwarded from North China by Mr. 
Fortune. 

11. Cocos nucifera, ZiHM.; Vol. II., 415; Palm®. 

Cocoa-nut. 

This valuable tree, supposed by DeCandoIIe to have originated in the 
Indian Archipelago, is now extensively cultivated along the sea coasts of 
Tropical India and Burma. The edible portion is the tough albuminous 
substance which lines the hard shell or endocarp. For information con- 
cerning the various products of the cocoa-nut, and the uses to which thej' 
are applied, see the article “ Cocos.” Vol. II., 515. 

12. * Cola acuminata, R. Br,; Vol. II., 500 ; Sterculiace®. 

The Cola-nut. 

A tree of Western Tropical Africa. The nuts or seeds have lately 
attracted attention as being likel}'' to be used as a substitute for cocoa and 
chocolate. Cola or goora nuts are held in high estimation amongst the 
African negroes on account of properties similar to those possessed by the 
Coca leaf of South America. 

13 Corylus Columa, ZtH«. ; Vol. II., S75; Cupulifer®. 

The Indian Hazel-nut. 

A moderate-sized tree of the North-West Himdbya. The nut is 
smaller Ih.nn the Eurc.pc.an hazel-nut, but nearly as good in point of 
fiat our. The true hazel-nut is occasionally met vith in the bazSrs of 
Ird’a, and is prob.ably 'mported bv Kabulis. 
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14. Cucumis, .• Vol. II., 632’; Cucurbitaceje. 

The seeds of various forms of melon are roasted and eaten as nuts. 

Cyperus csculentus, Vol. II., 684 j CYr£RACE;E. 

The underground tubers, called Keiseni in the North-West Provinces, 
are used as food, as also are those Of C. jcminicus. The tubers of other 
species are employed in perfumery, dyeing, and in medicine. 

16. Euryale ferox, ; Vol, III.,. 303; NyMPH.ffiACEAi, 

The Gorgon-nut. 

The black seeds are roasted in hot sand and eaten as nuts. 

17. Jatropha Curcas, Zt«H. ; Vol. IV,, 545; Euphorbiacea!. 

The Physic or Purging nut. 


18. Juglans regia, Linn.; Vol. IV., 5493 Joglande;i:. 

The Walnut. 

The tree is wild and cultivated on the Himdlaya. The nuts form an 
important article of trade over the greater part of India, a large proportion 
of the supply being brought down to the plains annually by Kabuli and 
other traders. 


19. Nclumbium spcciosura, Willd.; Vol. V., 345; NYMpHAEACEyE. 

The hard nut-like seeds of the Sacred or Egyptian Lotus are eaten 
cither boiled or roasted ; and arc also sometimes strung as beads. 

20. Pinus Gcrordiana, Wall,; Vol. VI., Pt. I.; Coniperje. 

The sc^s of the Neosa or Edible pine are collected and stored for win- 
ter use. They form an important article of food where the tree exists, and 
arc brought into India in large quantities by Afghdn traders. 

2 ** • Pistacia vera, Linn,; Vol. VI., Pt. I. ; Anacardiacbae. 

The Pistachio nut. 

also is irnported into India in large quantities by' Afghdn fruit- 
sellers, the mam portion of the supply coming probably from Persia where 
large orchards of this tree are maintained. 


22. Prunns Amygdalus, Bnillon ; Vol. VI., Pt. I.; Rosace.e. 

The Almond. 

.1 almonds are annually' brought into India from beyond 

the North-W est frontier along with pistachio nuts. 


23. Semecorpus Anacardium, Zi’mk,,- Vol. VI., Pr. I,; AuhcARDiACBjB, 
The M.\rking-kut. 

The tree is abundant in Northern and Central India. The nut pro- 
duced on the apex of the edible hypocarp, or enlarged fruit-stalk, is eaten. 
1 he pericarp, or outer shell of the nut, yields a black resinous juice, which, 
when mixed with lime, constitutes a go^ marking ink for cotton. 

24. StiychnosNux-vomica, ZiMK..- Vol. VI., Pt. II.; Loganiaceie. 
Vomit-nut. 


1 and Southern India. The seeds or nuts yield a valu- 
able meaicinc, which in overdoses acts as .1 powerful poison. 

25. S. potatorum, £i„n. f. ; Vol. VI., Pt. II. 

Clearing-nut. 

The seed, which contains no poisonous matter, is used for dcaring 
miiady' water. It is also employed in native medicine as an emetic. 

Tcrminalia Catappa, Linn.; Vol. VI„ Pt. I!.; Combretaces. 
Country Almond. 

embryo contained in the nut is much eaten by natives 
1 he Kernels of T. belcnca .are also eaten, but arc said to be intoxicatine. 
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27. * Theotroma Cacao, Linn,; Vol. VL, Pt, II j Sterculiace;e. 

The Cacao or Chocolate Bean. 

A tree of Tropical America. Cultivated in Southern India and Ceylon. 

28, Trapa bispinosa, Roxb.; Vol, VI., Pt. II.; ONAGRACEiE. 

SiNGARA-NUT. 

A common aquatic plant found floating on tanks and lakes. The 
starchy nut is universally eaten, and in many parts of the country forms an 
important article of food. 


Loganiacex. 

Nux vomica, see Stiychnos Nux-vomica, Linn. ; Vol. VI., Pt, II ; 
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Nyctanthes Arbor-fcristis, Linn.; FI. Br. Bid., III., 603; 

Syn . — SCABKITA SCABRA, /,»«?;.; S. TRIFLORA, Linn,, Mailt. 

Vern. — Hdr, sihdtu, harsinghdr, sahervia, scoli, iiibari, Hind,; Singhdr, 
harsinghdr, scffialika, Beng.; Saparuitg, kokra, Kol. ; Saparom, 
Santal; Samsthar, Khawar; Congo, seolt, gaiig-sitili, Uriya ; Khcr- 
sari, Gond.; Paktera, ladnri, harsingar, knri, shdili, Pb.; Karassi, 
Bhil; Kirsahdr, Baigas; Sirnlu, (Hoshangabad), Shiralli, (Nirndr)* 
C. P. ; Harasingara, pdrijdtaka, Bomb,; KhnrasU, Mar.; yayapnrvati, 
Guj.j Manja^u, Tam. ; Paghada, Icarckia, kdrti-chiya, pdri-jdiawn, 
pdrujdtavm, Harsing, Kan.; Tsaybeeloo, hiCik-ba-lu, BuRM.; 

Pdrijatdka, scphalica, rdjamkasa, Sans. 

References. — Roxh., FI. Ind., Ed. C.BC., 2 q; Voigt, Hort. Sub. Cttl,,SS2j 
Brandis, For. FI., 3 t 4 ; Furx, For. Ft. Bunn., 11 ., 155/ Beddomc, FI. 
Sylv., t. 240 ; Gamble, Man, Titnb., 254: Thviaites, En. Ceylon PI., 190 ; 
Grah., Cat. Bomb. FI., ill ; Stewart, Pb. PI., 14/ ; yoncs, As. Res., IV,, 
244 ; Elliot, FI. And hr,, H6, 145 {Mason, Burma, 410; O'Shaughnessy, 
Beng. Dispens., s 7 ; V. C. Dutt, Mat. Med. Hind., iSp ; Uymock, Mat. 
Med. W. Ind., 2nd Ed , 473; S. Arjun, Bomb. Drugs, 2oy ; Murray, PI. 
and Drugs, Sind, iCy; Pear Book Phcirni., rSSo, 24S ; Irvine, Mat. 
Med. Patna, aS ; Med. Top. Ajm., 14! ; Taylor, Top. Dacca, Sj : Baden 
Powell, Pb.Pr., 3 S 0 ’, Atkinson, Him. Dist.,743, 77S; Lisboa, U.Pl. 
Bomb., 97, 223, 247, 290; Birdviood, Bomb. Pr., 300 ; Roylc, 111 . Him. 
Bol., 268 ; McCann, Dyes and Tans, Beng., 41 ; Buck, Dyes and Tans, 
N.~\V. P., 25 ; Lioiard, Dyes, 20 , 5S, 5p, 92 ; Pieste, Perfumery, 63, 64 ; 
Balfour, Cyclop., II., 1116; Treasury of Bot,, 79O; Kew Off, Guide io the 
Mus.of Ec.Pol.,94; For, Ad. Rep. Ch,~Nagpur, 1885, 32; Buchanan, 
Statistics of Dinajpore, 151 ; Linschoten, Voyage to E, Indies (Eng. Ed. 
1885), II., 58-02, 68. 

Habitat. — A large shrub, with rough leaves and sweet-scented flowers, 
occurring in the Sub-HimdI.ayan and Tarai tracts; also in Central India, 
Burma, and Ceylon. Common in gardens. The flowers open towards 
evening, and falf to the ground on the following morning. 

Dye and Tan. — The eark is said to be employed for tanning. 

The corolla tudfs are orange-coloured, and when severed from the limbs 
give a beautiful but fleeting orange or golden dj’c, which is mostly used 
for silk, sometimes in combination with turmeric. Half a seer of tlic dried 
corolla lubes will dvc 60 vards of silk cloth. Mr. Wardfe say.s " Titese 
FLOWBRS are fairly rich in yellow colouring matter, which is readily 
soluble in water. 'The infusion produces very bright yellow colours on 
mulberry silk when properly mordanted ; and when the right procc^cs 
arcu'^cd thisdye-stufi appears to be eminently suited for dyeing fu'-ntr silk 
yellow. It has not such .a great affinity for" wool.” The .author of the 
Malh:aK‘ul~Ad-ji!ya states that the white po.'tio.a of the floners yields .a 
purple djx; known in Indi.a as Gulkama, He s-ays that directroris for its 
prepnratsort will be fount! in Kar.-ibidienf-kahir {Dr, Djuiccl). 
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Preparation and Process of Dyeing. — The flowers, ivhich fall in the 
early morning, are usually collected by women and children. The white 
limb, or upper portion ot the corolla, is picked off, and the yellow tubes 
which remain are put out to dry in the sun, and afterwards stored for future 
use. The colour is extracted by sleeping the dye-stuff in boiling water, 
and straining through a cloth. The fabric to be dyed, generally silk, is 
first drenched with water and then steeped in the liquid, either when hot, 
or after it has cooled. It is dried in the shade. The result is a bright 
orange colour, the shade of which can be deepened by further steeping. 
The colour is very fleeting, and no proper means of fixing it appear to be 
known. In Murshidabad, however, a little lime juice is added to the liquid, 
and this seems to render the colour less transitory. In other parts of 
Bengal alum is employed for the same purpose. It is said to be sometimes 
used in combination with kusum or turmeric, occasional!}- with indigo and 
hath {McCann, Dyes and Tans of Bengal). 

Buchanan {Statistics of Dina j pore) wrote that the inner bark affords a 
red dye when beaten with a little lime ; and that the flowers produce a beauti- 
ful, though perishable, purple dye. This latter colour is, as stated above, 
according to Dr. Dymock, mentioned by the author of the Makhean as 
the product of the white portion of the flowers, and is called gulkamah. 

Oil. — ^The fragrant feowers of this plant contain an essential oil similar 
to that of jasmine. 

Medicine. — “ The leaves are useful in fever and rheumatism. The fresh 
JUICE of the leaves is given with honey in chronic fever. A decoction of the 
leaves, prepared over a gentle fire, is recommended by several writers as a 
specific for obstinate sciatica” {U. C. Dutt), “Six or seven of the young 
leaves are rubbed up with water and a little fresh ginger, and administer- 
ed in obstinate fevers of the intermittent type. The powdered seeds are 
used to cure scurfy affections of the scalp” (Dymock). It is antibilious 
and expectorant, and useful in bilious fevers (Rai Kani Lai DS, Bahadur). 

Sfecivl Opinions.— § “Juice of leaves commonly used in fevers” 
{Assistant Surgeon S. C. Bhattacharji, Chanda, Central Provinces). “ Ex- 
pressed juice of the leaves used as anthelmintic mixed with common salt. 
The use is_ xery general ” {Surgeon A, C. Mukerjt, Noakhalli). “ The 
expressed _ juice of the leaves acts as a cholagogue, laxative, and mild 
bitter tonic” {Civil Surgeon f. H. Thornton, B.A., M.B., Monghjyr). 
“ Used in fever in children as a diaphoretic and diuretic 5!! in infusion” 
{Assistant Surgeon Nehal Sing, Saharunpur). “The fresh leaves are 
eaten in vegetable curries and dal as a mild tonic” {Surgeon-Major 
B. Gupta, M.B., Poorer). 
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Structure of the Wood. — Brown, close-grained, useful as fuel. 

Sacred and DomesBc Uses. — The flowers are much used in Hindu 
Avorshtp, and as votive offerings. The plant is supposed to have been 
brought from heaven by the God ICrishna for his wife Satyabhama. A 
tale. is givsn in the Vishnu Purdna to explain the origin of the name 
shrub was a King’s daughter, named Pdrijatdka, 
She fell in love with the sun, who soon deserted her, on which she killed 
herself, and was_ burnt. This shrub arose from her ashes. Hence it 
casts Its flowers in the morning, as it cannot bear the sight of tbe sun” 
(See editor’s note of Eng. Ed. (rSSs) of Linschefen’s Voyage to E Ind., 
I of //., p. 62}. The name pdrijdtaka, or pdrijdtamu, is applied to a 
variety of plants with Jasmine scent, e.g., Mimusops Elen^, &c. The 
V (Ejrthrina indica), and Cochlosperraum Gossjpium have also 

had the same names applied to them (dee Elliot, FI. Andhr. l.c.). 

The rough le.aves are sometimes used for polishing wood. 
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NYMPH^A, Linn.; Gen. PL, I., 46. 

Nymphsea alba, Linn.; PL Br. Ltd., I., 114; NYMPHiEACEje, 

The White Water-Liev. 

Vem. — Briviposh, nilqfdr, kavnid, Kashmir. 

According to Sir George Birdwood, this plant is the ’yer/.^^eda of 
Dioscorides, (rlStj of Theophrastus, and the Nymphes of Pliny. 
References.— Pi. PA, S; U. S. Dhbnis., isth Ed.,7i{; year- 
Booh Phnmi., tS74, 622 s Birdixooii, Bomb. Pf., 13s ! Smith, Die., 435; 
Treasury 0/ Bot., 797. 

Habitat. — Found in Kashmir Lake, altitude 5,300 feet. It is common 
in Europe, in ponds and streams, and fresh-water lakes. 

Dye. — The root-stocks are said to be used for dyeing purposes, as 
they contain gallic acid (Treasury of Botatiy), 

Medicine. — Its mucilaginous and somewhat acrid root-stock is ad- 
ministered in some countries for dysentery. According to O’Shaughnessy 
it is astringent and slightly narcotic. Its flowers are reputed to be anti- 
aphrodisiac. An infusion of the flower and fruit is given in diarrheea and 
as a diaphoretic (Siciuart). 

Food. — The root and sf,eds are eaten in times of scarcity. 

The root-stocks contain a large quantity of starch, and are used 
in France in the preparation of a kind of beer. 

N. Lotus, Linn.; FI. Br. Ltd., 114. 

Syn. — N. RUBRA, Roxb.-, N. edui.is’, DC.-, N. esculenta, Roxb.-, N> 
PUDHSCENS, Wilid. Sir George Birdwood, in bis Bombay Products. 
gives the following further identifications as probably correct : — N. Lotus 
=Lotus /Egyptia of Pfiny, Bk. XIII., Chao. 17 ; and of Prospbr Aci'i- 
uvs, dc taut BIgypi, 2 , page 49; the N. seu Neuphau i^cyPTUM of 
Vesling; and Castalia mystica of Salisbury; N. rubra Roxb,’--- 
CAsrAUA MAGNiFicA of Salisbury. N. pudescens, TFjVW.icCastai.ia 
SACRA, Salisb.; N. LOTUS, Burm. ; M. inoica minor, Rnmpk, ; and 
Ambel of Rheede. 

Vern.— /v'nnraf, chofa kanval. Hind,; Shtiluk, sdliik, nal, hot {parched 
seeds), rakta knmbal (ted var.), chota xuttdi (N. cdiilis), Beng. ; Dha- 
hal'a-kain, raugkain, OblssA; Kuni, funi, lorhi froot), unpo (seeds), 
SiUV-, Alli-phul, Dec,; Knnx'aJ, nilophal, Guj. ; Alli-tiiniarai, ainhd, 
■Jam. ; AlJi-tdmura, tella-kalavn, kotcLa, rrra-kaluva (red var.), kalhu- 
raviu, Tel.; Nyadnle-huvti, Kan,; Ampnla, M,\l.AY.; Kyah-phsu 
kiya-Mf, Burm.; Olu, Sing.; Kamnla, kumuda, kalhdramu, baltaka, 
sandhyaka, S/ittS,} Xilu/nr, Akkk.; Xitu/ar, Vrus, 

References.— Prwt., Ft. Jnd.,F.d. C.B.C., 4::S; Voigt, Ilort. Sub. Cal., 
S ; Thnailes, E». Cevlon PL, 14} Dale, & Gibs., Bomb. FI., 6 ; Aiichi- 
sott,Coi.Pb.ar.dSu!dPl..3 ;W.& A., Prod., >7; Drury, Ilandbooi 
of Ind, FI., 30s ; Rhctde, Horl. Ufa!,, XI., t. 2fi ; Elliot, Eh Andkr., 52, 
79,S03;McodecnShrriF,StiPp.Pknrni. Ind„ >33 ; U. C. Did t, Mat. 
Med. Hind., t09 ; S. Arjur., Isomb. Drugs, 7 ; Murray, PI, and Drugs, 
Sind, 70 ; Irvine, Mat. .Med. Patna, no ; Med, Top. Ajm., MfJ, 

Top. Dacca, 53 ; Buchanan, Slat. Dinajpur, t6Q ; linden PotecU, Pb. I r., 
32p; Atkinson, Him. Dist., SO-tf lleon. Prod. A'.-B’. Prov., Part V., 
cr, pj; Drury, U. PI. 3t4, 3>5 ; I-islca, U.l'l, Bomb., 343 : BsrdssaM, 
Botr.h. Pr., 334 ; Balfour, Cyclop,, II., me, ; Smith, Dir,, 753-753 ; 7 rea- 
iurv of 7^:5 ; Kerr Off. Guide to Hot. Gardens and Arberetusrt, 2s ; 
linrnb. Gas. Vi 75 iff our. As, Sm ., Pi. II., Xo. 1 1.. s^C7J'2 1 Ind. Fro-,, 
II {., Jj; I As. Res., fV., 2^5; Tram. Linn. See., XX., 79 ; Garreteers :-~ 
.Vyserr and Cocri', /., 57 ; Gu}rd! Dtst., 32; Maurti, llurm.s, 73^., 

Itaaitat.--~A large .nauatsc. btrb, common ihrouglsout the v.nrrncr p.arts 
of h'dm. Fio'.YMS white, pink, or c.-imson, A variety (N. ptibc.?ccns} 
w:th p’4bcst:<-r,t leaves and stnaKcr fl '.wtri rdcT* occur’',. 
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Medicine. — The flowers are used as a dry and cold astringent in 
diarrlicca, cholera, fever, and diseases of the liver, and are also recom- 
mended as a cardiac tonic. The powdered root is prescribed for piles as 
a demulcent, also for dysenterj’ and dyspepsia. The SEEDSform a cooling 
medicine for cutaneous diseases and leprosy, and arc considered an anti- 
dote for poisons. Taylor, in his Topogrophy of Dacca, mentions _ that 
“The flowers and stalksoF this species are reduced to powder, which is 
administered in cases of discharge of blood from the stomach and bowels.” 

Food. — The roots, flowering stems, the young fruit, and the 
SF.EDS are eaten in various parts of India. The roots, which contain a large 
quantity of starch, are usually boiled, though sometimes eaten raw ; the 
stems arc cooked in curries ; the unripe fruit is eaten as a vegetable ; and 
the seeds are parched. Taylor says th.at the bulbous root, known by 
the n.atnc of Shaluk, and the seeds and st.alks by that of Sampola, arc 
sold in the bazdrs as articles of diet, and the parched seeds are sold 
as Kot (Topography of Dacca).’ 

Dr. Dymock, in a recently published paper entitled “ The FlowCrs of 
the Hindu Poets,” gives the following account of the mythology of the 
Indian Lotus ; — 

"The queen of Indian flowers is the Lotus; the Hindus compare the 
newly-created world to a Lotus flower floating upon the_w.aters, and it 
thus becomes symbolical of spontaneous gencr.ation. It is the Padmci- 
vtani of the Buddhists. The golden lotus of Brahminic and Buddhistic 
mythology is the sun, which floats in the waters which arc above the firma- 
ment, like an earthly lotus in the deep blue stream below ; from it distils 
the Amrita, the first manifestation of Vishnu. Br.ahma and Buddha (the 
supreme intelligence) were bom of this heavenly lotus. Lakshmi, the wife 
of Vishnu, the Indian Venus, is called P.admavati, because she is repre- 
sented sitting on this flower. The Hindus see in the form of the lotus the 
mysterious symlwl Svaslik.a, which signifies the Ban and ShSluka com- 
bined. In Goa the common name for the plant is Savak, which I suppose 
to be a corruption of Svastika. The allusions to this flower by 1 ndian 
poets arc innumerable ; no praise is too extravagant for it ; it is tne chaste 
flower, .and its various synonyms are bestowed as names upon women. 
In the Koka Shnsira the best class of women is called Padmini. The 
lotus is supposed to calm the pangs of love, but in the case of Sagarika 
in the Ratnay.-ili, so violent was her malady that even this remedy was 
applied in vain. ‘Take it all away ’ she s.Tys to Sus.nmyata, ‘ I shall never 
obt.ain the object of my desire.' The red lotus is said by the poets to be 
dyed with the blood "of Siva, that flowed from the wound made by the 
arrow of Isama, the Indian Cupid.” 

“There arc three varieties of Lotus or W.atcr Lily s Tlie white, called 
Ptindarika ; the red, Kokanada ; and theblue, Indivafa. The entire plant 
is called Padmini ; the fruit, ILarmikara ; and the honey formed in the 
flowers, Makar.anda. The stalks of the leavxs are called Mrinala. The 
face of a bc.autiful woman is compared by the poets to a lotus blossom, 
the c\es to lotus buds, and the arms to its fil.-.ment.s, in Sanskrit Kinjalk.a 
or Padmakesara. The bee is represented as enamoured of the lotus. 
Hari likens the eyes of R.adha ton blue lotus, .and when sorrowful, ton 
red one ; the facc of Hari is to bis Radhifca like a full blown lotus.” 

The alUisions to the .s.acrcd lotus in ancient Hindu literature appc.ar to 
refer equally to different kinds of Nympham as to Nclombinm spcciosmn, 
which, by many authors, lias hitherto been regarded as the p.articular plant 
referred to. In the above extract the description of the “ flower flo-aling 
upon the w.aiers,” and the mention of its \-aricnts colours— white, red, and 
blue— suggest Nymphuea rather than Nclnmbrnni. 
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Nymphsea stellata, Willd ; FI. Br. Ind., 1., 114. 

Vern. — Ntl-padma, Hind.; Nilsdphala, nilsdpla, Beng.; Subdilaim, 
Orissa ; Bamhher (Bijnor), N.-W. P,; Vplia-kamaX, Bomb.; Nalla-ka- 
lava, Tel.; Cit-ambel (Rheede), Malay. ; .ffya-Kjj'K, Burm.; Ntlotpala, 
titpala, indivara. Sans. 

References. — Roxb.y FI. Ind., Ed. C.B.C., 428; Voi^t, Hort. Sub. Cal., 
p; Thwaites, En. Ceylon PL, 14; Aitchtson, Cat. Pb. and Sind PL, 3 j 
Drury, Hand-book of Ind. FL, 30 ; W. & A., Prod., I., il ,-\Mason, Bur- 
ma, 740: Elliot, FL Andhr., 70, i 3 s ; Rheede, Mol., XI., i. 27 ; Med. 
Top. Ajm., 144; hmne. Mat. Med. Patna, •jS } Taylor, Top. Dacca, $8; 
Atkinson, Econ. Prod., N.-W. P., Part V., 02 ; Lisboa, U. PL Bomb., 
143; Birdruood, Bomb. Pr., i 3 s ; Balfour, Cyclop., II., 1116 ; Kevi Off. 
Guide to Bot. Gardens and Arboretum, 24 ; Gas. Mysore and Coorg, 
j; S6. ... 

Habitat. — Common throughout the warmer parts of India. It vanes in 
the colour and size of the flowers. In the Flora cf British India the fol- 
lowing varieties are described ; — 

(1) cyanea ; flowers medium-sized, blue, scarcely odorous, Syn. — 
N. CYANEA, Fox 3 . 

(2) parviflora ; flowers usually smaller, blue. Syn, — N. stellata, 
Willd. 
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(3) versicolor ; flowers larger, white, blue, purple, or flesh-coloured ; 
stamens very many. Syn. — N. versicolor, Foxb. 

Food. — The roots and seeds are frequently eaten, especially in times 
of scarcity. 

mSSA, Zi»»./ Gen. FI, I., PS2, ' 

Nyssa sessiliflora, BTooh. /./ FI. Br. Ind., II., 147 ; CoRNAcciE. 
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Vem. — Kalay, chitauni, Nepal; TumbrAng, Lepcha. 

References. — Kura, For. FI. Burm., /., 240’, Gamble, Man. Timb., 81; 
hid. For., IX., 377. . 

Habitat. — A large tree found in the forests of the Sikkim Himalaya 
above 5,000 feet ; also in Martaban between 4,000 and 6,000 feet. 

Structure of the Wood. — Grey, soft, even-grained. 

Domestic Uses, — Used for house-building and other purposes about 
Darjiling (Gamble), 
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The Oak. 


ruT p ri OCHROCARPUS 

(1^^. R- Clark.) longifolius. 


OAK. 


Oakj see Quercus, Vol. VI., Pt. 1. 

Oats, see Avenasativa, Linn.: GraminE£; Vol. I., 356. 

OCHNA, Schreb.; Gen. PL, L, 3^7- 

[ 6g ; OcH NACE.E. 

Ochna squarrosa, Linn. ; FI. Br. Ind., I., 523 1 III., I., t. 

Syn.— O. LUCIDA, Lamk.;0. KUFESCBNS (?), Thnnb. ; O. obtusata, 
DC.; O N iTiuA, Thnnb. 

V^XTX.’-K^iari, Uriya ; Champa haha, Santal ; Kanak-champay Bomb. ; 
Sunari, ^ crra^juvi, sittturu, iammichctta, Tel. ; Ptaroie^ muciah, Kan, j 
Hsen-'s.'ay, Burm. ; Ktinuh-champa, Sans. 

References.— jeojfi., FI. Ind., Ed. C.B.C., 449 ; Brandis, For. FI., 60 ; Gam- 
ble, Man. Timb., 65; Dais. & Gibs., Bomb. FI. Suppl., 17 ; Mason, 
Bnrma & Its People, 764 ; Elliot, FI. Andhr., 170 ; Graham, Cat. Ft. 
Bomb., 37 ; Eevd. A. Campbell, Kept. Econ. Prod., Chutta Nagpur, No. 
Sjop ; Lisboa, V. PI. Bomb., 37 ; Gasetteers Mysore & Coorg, I„ sS ; 
Bombav, XV., 429 ; Ind. Forester, IX., 255. 

Habitat.— A shrub or small tree, found in Bengal, Assam, Burma, South 
India, and Ceylon, ' , , , . , , 

Medicine.— The root, which is long, twisted, and tuberous, is used by 
the Santalsasan antidote in snake-bite; a decoction of the root is given 
in certain menstrual complaints, also for consumption and asthma (Revd. 
A. Campbell), 

Structure of the Wood. — Reddish-brown, moderately hard, and close- 
grained ; weight 5ilb per cubic foot (Gamble). 

O. Wallichii, P/a«r/i. / FI. Br. Ind., I., 524 , 

Syn. — O. ANDAMANicA, Kurs ; O. NiTiDA, Wall, (not of Thnnb .) ; O. 

SQUARROSA, Knrz (not of Linn.). 

Vem. — Yodayah, Burm. 

References. — Kurs, For. FI. Bnrma, I., 205, and in 3foitrn. Asiat. ^oc. 
Beng., XLI., pt. ii., 2gs ; Gamble, Man. Timb., 66. 

Habitat. — A small, deciduous, glabrous tree found in Burma, It is very 
frequent in the tropical forests of Martaban and Tenasserim, less so along 
the eastern and southern slopes of the Pegu Yomah (Knrr l.c.). The 
O. andamanica of Kurz, found by him in the Andaman Islands, is, in the 
Flora of British India, reduced to this species. 

Structure of the Wood. — Light-brown, hard, close grained, and brittle ; 
weight 54lb per cubic foot (Gamble). 

Ochres, see Pigments, Vol. VI., Part I., and Iron Oxides, Vol. IV., 520. 
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OCHROCARPUS, Thou.,- Gen. PI., /., ifg. 

[ Wight, Ic., t. iggg ; Guttiferhe;. 
Ochrocarpus longifolius, Ben/h. Hook.f. FI. Br. Ind., /., 2yo; 

Syn. — Ca1,YSACCION LONGIFOLIUM, IFfg-Z'/.-CALOPHyLLUM LONGIFOUUM 
BWI.; Mammea LONGIFOLIA, P/o7k/j. & Trian. 

Vem. — Ndg-ktsar-he-phul (the flowers). Hind. ; Nti^esar-hephnl (tin 
flowers), Beng. ; Suringi, tambra-ndgtesar. Bomb.; Fan undi, Kon- 
KAN J Pnnnag, suringi. Mar.; Rali-nAg-hesar, Guz. ; Nogap-pu, nd- 
gashdp-pu, ndgesnr-pu (the flowers), Tam. ; Snra-ponna, Tel. ; IVanai, 
larir.gi (molo'j, ptinc (female), suringi, gardundi, Kan.; Serdya, MaI 
LAY. ; Naga-kisarnm-pushpam, San’s. 

References. Beddome, FI. Silo., t. Sg ; Gamble, Man. Timb., 2t 27 • 
Dywoch, Mat. Med. W, Ind., 2nd Ed., SS ; S. Arjun, Bomb. Drnrs, 23 
Pharm. Ind., /., 172, 173,- Moodecr. Skertf, Mot. Med. of Madras, L - 
L,sboi, U. PI. Bomb., n, 2fi ; Bird-aood, Bomb. Pr., i3; Liotard, ojel. 
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The Common Sweet Basil. 


32 ; Balfour, Cyclop., I., 552; Kew Off, Guide to the Mus. of Ec, Bot,, 
16 ; Gaeetteers:— Mysore & Coorg, 52, 68, 436 ; Bombay, Kill., 26; 

_ XV., 73 ! Ind. Forester, XII., 18S {xxti.). 

Habitat, — A large^ deciduous tree, found in the forests of the Western 

^ Peninsula from Kanara to the Konkans. It is said to be met with also 
in some parts ot Burma. 

Gum — The seed, which is as large as an acorn, when cut exudes a 
viscid gummy fluid. 

Dye — The dried tlower-buds, known in commerce as tatnbra nag~ 
kesar (red nagkesar), are used for dyeing silk. They are about the size 
of cloves and of a red colour {see Balfour, Cyclop., under Calophyllum longi- 
folium). 

Perfume, — In some parts of India a perfume resembling that of violets 
is said to be extracted from the dried flower-buds {Gasetteer, Mysore 

Coorg). 

Medicine. — The dried flower-buds possess mild, stimulant, carmina- 
tive, and astringent properties, and are reported to be useful in some forms 
of dyspepsia and in haemorrhoids {Dymock), They are used in the form of 
an infusion prepared in the ordinary way, the proportion of flowers to boil- 
ing water being one to eight {Moodeen Sheriff), 

Food. — "The fruit is eaten by children who call it undi ov sweet 
iindi ” {Dymock). 

Structure of the Wood. — Hard, red, close, and even-grained j weight 
55lb per cubic foot {Lisboa). 

Domestic Uses. — The timber is used in Burma for planking and for 
the masts and yards of boats. 

Ochrocarpus siamensis, T. Anders.; FI. Br. Ind., I., 

Syn. — Calvsaccion siamensc, Miq.‘, Mammea siamensis,!'. Anders. 

Vem. — Tharapi, ta-lapi, Burm. 

References. — Knrs, For. FI, Burma, /., q 4 ; Gamble, Man. Timb., sr. 

Habitat, — An evergreen tree, found in the forests on the dry hills of 
Pegu and Arrakan, and distributed also to Siam. 

Domestic Uses.— The wood is said to be good for cabinet-making 
{McClelland). 

OCHROSIA,y/«J. / Gen. PL, II., yoo. 

Ochrosia borbonica, GmeL; FL Br. Ind., III., 638; Apocynace/e. 

Syn — Ochrosia salubris, Bl, ; Cerbera farviclora. Wall. • C. salu- 
TARIS, Lour, 

References. — Xura, For. FI. Burma, II., 172 ; Gamble, Man. Timb 6 ? • 
Ind. Forester, VI., 238 ; VII., 244- , . ” ’ 

Habitat.— A small evergreen tree, found in the tidal forests of the 
Andaman Islands, and distributed also to similar localities in Ceylon, tlie 
Straits Settlements, and Java. 

Gum.— Some species of this genus are said to yield gulta {Baron von 
"Mueller), but no information can be obtained as to whether the Indian 

does so or not. 


J 

s 

! 

{ 

} 


OCIMUM, Linn.; Gen, FL, II,, iiyr, 

fhfsijlortm) ; Labiate. 
Sihcmn, Lmn.; FL Br . Ind., IV., 608 ; WtghI, Ic. t. 
Sweet Basil; Sweet Basil; Common Basil. ^ 
■’ILOSL’M, V/aid. ; O.Aunvn, Linn. Maul. nolofBoxh -O mihi- 

m.notrf Lxnn. ; O. HISPIDOM, Laml. ; Q. 

CAR-.OPinI.I.ATUM, Roth . Pu-CTRAHTIlorBArlREUFRO 
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The Common Sweet Basil. 
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diarrhcea of dentition. A cold infusion of the seeds is said to relieve the 
after-pains of parturition (Flemm£^,'Asiai.J?es.,X/., 1^4 ; Baden Powell). 
Dr. Irvine in his Jltaterio Medical Patna remarks that the seeds in doses 
of from 5 i to ^'ii are used as an aphrodisiac. The expressed juice of the 
LEAVES forms the basis of a celebrated nostrum for the cure of ring-worm, 
and the bruised leaves are applied to parts stung by scorpions to lessen 
the pain. The powdered dried leaves are said to be an effectual means 
of dislodging maggots {Dr. Newton). The plant is also credited with 
diaphoretic properties. “ The juice of the leaves mixed with ginger and 
black pepper is given in the cold stage of intermittent iuvur {T ayloi , 
Topography of Dacca). 

Special Opinions, — § “ a well-known mixture of four 

seeds employed medicinally by all Native druggists in the Panjdb— usually 
consists of two seeds of Ocimum pilosum, Plantago sp., Salvia sp., and 
another, altered and added to according to the taste or idea of the drug- 
gist ” {Surgeon-Major J. E. T. Aitchison, Simla). “ The seeds are useful in 
diarrhma and dysentery, given in doses of 1 to 2 drachms to adults, and 
4 to 5 grains to infants administeied in syrup ” {Lai Mahomed, ist Class 
Hospital Assistant, Hoshangabad, C. P.) " The seeds washed and pounded 
are used in poultices for unhealthy sores and sinuses. They are also given 
internally with sherbet in cases of habitual constipation and in internal 
piles” {Civil Surgeon J. H. Thornton, B.A., M.B., Monghyr). “ I have 
seen a teaspoonful of the seeds infused in a tumbler of water to which 
a little sugar is added, and the whole drunk daily as a demulcent in cases 
of genito-urinary diseases” {Honorary Surgeon A. E. Morris, Tranqne- 
har), “ The seeds are made into a sherbet and administered in fevers; 
they have diuretic properties ” {Surgeon-Major A. S. G. fayahar, M tiskat). 
“The juice is dropped into the ears for the cure of earache and dulness 
of hearing. Roots are used for the bowel complaints of children” {Stir- 
geon-Major D. R. Thomson, M.D., C.I.E., Madras). 

Food. — The PLANT has a strong aromatic flavour like that of cloves and 
is often used for culinary purposes as a seasoning. The seeds are some- 
times steeped in water and eaten. They are said to be cooling and very 
nourishing. In Kanawar they are sometimes eaten mixed in ordinary 
bread {Stewart, Pb. PI.). They are largely employed, especially by the 
Muhammadans of Eastern Bengal, infused in water, to form a refreshing 
and cooling drink. 

Ocimum canum, Sims ; Ft. Br. Ind., IV., 607. 

Syn.— o. AMERICANUM, Linn.-, O. album, Roxb. {not of Linn.). 

Vern. — Bharhhari, Sant.; Knhka iiilasi, Tel. ; Hin-talla, Sing. 

References.— Fl. Ind , Ed. C.B.C., 463 ; Dais. & Gibs., Bomb. FL, 
203; Grab., Cat. Bomb. PI., 147; Sir W. Elhot, Fl. Andhr., 102; Rev. 
A. Campbell, Rept. Econ. PI.. Chufia Nagpur, No. 7S76 ; Gaseiteers ;-~ 
Bombay, V., 28 ; XV., 441 N.-IV. P. {Him. Diets.), )X., 3is ; Mysore & 
Coorg, I., 64. 

Habitat. — An erect, pubescent, herbaceous plant found on the plains 
and lower hills of India, from Assam, Bengal, Behar, and Central India 
to the South Deccan and Ceylon. It is usually abundant in a wild or 
semi-wild state about Native gardens. Dalzell & Gibson mention that 
Africa is supposed to be its native country. 

Medicine. — The Rev. A. Campbell, in his Econ. Prod, of^ Chufia Nagpur, 
says^ of this plant : — “ During fever, when the extremities are cold, the 
leaves, inade^ into a past^ arc applied (o the finger and toe nails.^ The 
same preparation is used as a cure for parasitical diseases of the skin.” 

O. 2*7 
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The Shrubby Basil. 


{W. R. Clark.) 


FL Br. hid., IV., 608, 


OCIMUM 

sanctum. 


Ocimum gratissimum, Linn 

The Shrubdv Basil. 

Syn. — O. ciTRONATUM, Ham j O. robostum, Heyne. 

Vem. — Ram-Utlsi, Hind.; Ram-tulsi.ram-tulshi, Beug.; Banjere, Pb.; 
Ramatulasa, tiilsi, rdn-tulsi. Bomb.; Ranatidasu, Mar.; Avachtba- 
■vachi, Guz.; Elumich-cham-tolashi, Rnvi-tithi, Dec.; Ntvima 

tiildsi, Tilma ittliist, Tel. ; KitiiHditttti'oa, Malay. ; Fttraitjviishk, 
Arab. ; Palangmishk, Pers. 

References. — Ro.xb., FI. hid., Ed. C.B.C.. 464; Dais, & Gibs., Bomb. FL, 
203 ; Elliot, FI. Andhr., i3s, i63 ; Grah., Cat. Bonib. PL, 14J ; Rhecde, 
Hort. Mal,X., t. S6 ; Dymoch, Mat. Med. W. hid., 2nd Ed., 607 ; 
S. Arjnn, Bomb. Drugs, 102 ; Lisboa, U. PL Bomb., 224. 

Habitat.— A larger plant than either of the preceding and more 
shrubby in character, cultivated in India in gardens throughout Bengal, 
Chittagong, East Nepal, and the Deccan Peninsula, and extending into 
Ceylon. In Western India it is said to be a common wild plant’; but it is 
very doubtful if it is really indigenous. 

Medicine. — The leaves diftuse a stronger fragrance than do those of 
any other member of the genus. Their juice is used as a remedy for 
gonorrhoea. In Mauritius baths and fumigations prepared with them are 
employed in the treatment of rheumatism and paralysis (Pharm. lud.). 
S. Arjun, in his Catalogue 0/ jBojniay states that the seeds of this 

plant are not used medicinally, but are sometimes eaten as a nutritive 
substance, and that a decoction of the leaves is of value in cases of seminal 
weakness. 

Seeci.al Opinion.— §'* Used in mercurial rheumatism and mercurial 
salivation. The seeds are given in headaches and neuralgia” {Surgeon~ 
Major D. R. Thomson, M.D., C.I.E., Madras). 

O. sanctum, Linn. ; FI. Br. Ind., IV,, Sop. 

The Sacred Basil. 

Syn. — O. MONACHORUM, Linn., M ant. ; O. tenuiflorum, Linn.,Sp. PL • 
O. INODORUM, Burm. {not of Koen.). ' 

Two forms of this plant, which, however, scarcel)' deserve to be con- 
sidered as varieties, are met with in cultivation. They are distinguished, 
by Sanskrit writers, on account of some difference in the colour of their 
leaves, the one being known as the vihite and the other the black (U. C. 
Diitt). 

Vern. — Kala-iulsi, tuhi, barandd, varandd. Hind.; Kala-tulsi, kural 
tulsi, iulshi,BcKG . ; Bantnlsi, tiilsi, Pb. ; Tulas, tuiasa, Bomb. ; Tulasd 
Mas-icha-j/uida, Mar.; Talasi, Guj.; Tulsi, Dec.; Tultisi, tutashi, 
Jam.; Tulasi, knishna-tulasi, gaggera-chettu, Tel.; Tulaslti-gidd, 
Kan.; Niella tirtua, krishna-tidsi, nalln tirtta, Malay.; Lun, Burm.- 
Muduru-tulla, Sing. ; Parndsa, sorasasx, ajnka, tulasi, maniarik'd, 
tulashi. Sans.; Ulsi-badruge. 

Dais, & Gibs., Bonib. FL, 204; Siewarf, Pb. Pl,^ zyr • Attchison 
Cat.Pb. & Sind PL, 114; Mason. Burma & Its People, 4 jsTj go - Sir 
W. fortes. Treat., PL Ind., V., 130; Rumph., Herb Amb1lV.,t. 02, f 

Ceylon PL, 6g ; Sir W ' 
^^d.lS4;Pkarm Ind., 167 ; Ainslie, Mat. Ind., 

11., 426 ; p Shaitghnessv, Bcng Dtspeits , 493 ; Moodeen Sheriff, Supp. 
Pharni. Ind., 185 ; U. C. Duit, Mat. Med. Hind., 2J0. 721 • Dvmork 
Mat. Med. W. Ind., 2nd Ed., 605; S. Arjun, Bomb. Dru/s a’m-^^Zt’ 
Mat Med. Pat., ,05; Baden P^ell, Pb. Pr.. t6s."It%n%n^^^^^ 
Prod., E .-W. P IV., 41 ; Drury, U. PL, 327; Lisboa, U. PL Bomb 224 
Sjg, 2S4, 2S6, 2S7 ; Birdu'Ood, Bomb. Pr„ 64,223 ■ IP. IF Hunter nri^ilt 

11., iSr App. VI. ; Kexe Off. Guide io ihe^Ius. of Ee ' sit Z^- Home 
Dept. Cor., 240 ; Gasettcers i— Mysore & Coorg.I.Jc'^ 3. ’. %’ r^ p 

1., S3! II., S06; IV., lx.rv,.; Settlement Report, Chanh Dist.^klff VI. 
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The Sacred or Holy Basil. 


Habitat,— A somewhat shrubby, herbaceous pJant, found throughout 
India, Burma, and Ceylon, and distributed to the Malay Archipelago, 
Australia, and the islands of the Pacific, It is also met with in Western 
Asia and Arabia. In India it is found on the Himalaya, up to an alti- 
tude of 6,000 feet. Although common in waste places, it is more fre- 
quently cultivated, and it is thus doubtful whether this species Is really 
indigenous to India. 

Medicine.— The leaves have expectorant properties, and their juice is 
used by native physicians in catarrh and bronchitis. This preparation 
also is applied to the skin in ring-worm and other cutaneous diseases. 
An infusion of the leaves is used as a stomachic in the gastric disorders 
of children, and in hepatic affections. The dried leaves are powdered and 
employed as a snuff in ozsena. They are also “an effectual means 
of dislodging maggots” {Br.J. Neviton). The root is given in decoc- 
tion as a diaphoretic in malarial fevers. The seeds are mucilaginous and 
demulcent, and are given in disorders of the genito-urinary system. 

Special Opinions, — § “Juice of the leaves combined with ginger 
given for colic in children ” (Civil Surgeon S. M, Shtrcore, Moorshid- 
abad), “ The juice of the leaves poured into the ear, first-rate remedy for 
earache” (V. Ummegudien, Mettapolian, Madras). "The infusion of the 
leaves is extensively used as a carminative and laxative for children ” 
{^Surgeon W. F. Thomas, 33rd M. N.I., Mangalore), Its elowers are used 
with honey, ginger, and onion juice in cough as an expectorant ” {Assistant 
Surgeon N. N. Bhutiacharji, Tirhoot State Raihoay, Somastipore). " The 
juice of the fresh leaves sweetened with honey is given with benefit to 
children suffering from hrouc\n\\s” {Assistant Surgeon R. C, Gupta, BanH- 
pore). " The juice of the leaves and flower-tops and the slender roots are 
used as an antidote in snake poisoning. The juice of the leaves is car- 
minative, refrigerant, and febrifuge ; also cholagogue and laxative. It is 
used as an expectorant in the bronchitis of children, externally it is used 
\u x\ug~'^orrci” {Civil Surgeon J . H, Thor^iton, B.A., M.B., Monghyr). 
“ The juice is given internally in cases of febricula and catarrh of the nose 
and lungs” {Native Surgeon T, R. Moodelliar, Chingleput, Madras), 
“ Leaves are said to possess diaphoretic properties ” {^. Parker, M.D., 
Deputy Sanitary Commissioner, Poona). 

Food — Occasionally grown as a pot-herb by Europeans, for which pur- 
pose it is very useful (Atkinson). 

Domestic & Sacred. — The Tulsi isphe most sacred plant in the Hindu 
religion; it is consequently found in or near almost every Hindu house 
throughout India. Hindu poets say that it protects from misfortune and 
sanctifies and guides to heaven all who cultivate it. The Brahmins hold it 
sacred to the gods Krishna and Vishnu. The* story goes that this plant is 
the transformed nymph Tulasi, beloved of Krishna, and for this reason near 
every Hindu house it is cultivated in pots or on brick or earthen pillars with 
hollows at the top in which earth is deposited ; it is daily watered and 
worshipped by all the members of the family. Under favourable circum- 
stances, it grows to a considerable size, and furnishes a woody stem large 
enough to make beads from for the rosaries used by Hindus on which 
they count the number of recitations of their deity’s name. 

In the Vrat Kaumudi, one of the sacred hooks of the Hindus, a cere- 
mony, called the tulashi laksha vrat, is ordered to be performed, when a 
vow is made, which consists in offering a lac of the leaves one by one to 
Krishna, the performer fasting till the ceremony is complete (Lisboa), 
Nayavad, another ceremonial sacrifice among the Hindus, consists in 
taking a_ brass dish containing some cooked food, and placing it before 
the god in a square previously marked out on the ground with the fingers 
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The Odina Gum. 


{W. R. Clark.) 


dipped in water. The worshipper then squats on a low stool, and taking 
two leaves of the titlsi in his right hand, he doses his eyes with his left, 
dips the -leaves in water, and throws one upon the food, and the other, 
after five peculiar ntotions of the hand, on the god [Lisboa), The leaves 
are also used in the funeral ceremonies of the Hindus [O' Shati^httessy). 

The leaves of the variety villosum, Balfour says, are employed in 
Courts of Justice in India. “ Hindus are sworn by them. They are placed 
in the palm of the hand by a Brahman, who repeats the prescribed oath, 
and at the termination they are masticated and swallowed.” 

Ocotea lanceoIatE; Nees, see Phoebe lanceolata, Neesi Laurine.®:; Voh 

VI»> Ptt I* 

ODINA, Roxh.; Gen. PI,, ,^23. 

f ANACARDIACEiE. 

Odma Wodier, Roxh.,- Pi, Br, Bid.. IJ., sg; Wight, Ic., t. 60; 

Vem. •yiiigan,kiamil, haimil,kimM,ka»ilni,kashmn!a,ginyan,jhingan, 
inmien, momn, moyen. Hind,; fiolthohar, jiyal, lohar, bhadi,jir,jial, 
Jzva4, gkadt, Bkng. ; Do'stka, dhokai Koe; uoka, S'NTAC. ; Mooi, in~ 
dramat, Uriya; Hneingpyoing, Magh, ; Bara, dabdakhi, halloray, 
S, tiekeda, Kv hkv ; JCaikra, gttmpri. gharri, GoND; Jhingan, 
fjbatt, stndatt haraltu, N.'-W. P. j Kidniil, tamoal, batrinfkimln, kcmball, 
dhawUika, dila, kemal,koamla,sulavihra, pichka, Udra, kamlai, Pfi. ; 
* maya, SlNJO.; GiinJa,Mouiti, vtageer, moyeen, C. P.j 

bktmit, ginyan, moya, kimul,^ moina, mot, simaii, moja, shemhaf, 
J Moi, moja, moye, shimat, muntdi, shimli, MAr. | 
woater, witde, odiyamarnm, oiiyam, ) am. j Gttmpini, gumpna, dum- 
wf’ "nmpn, dumper, dampara, odai'indnu, enmpena cheitu, Tel. ; 
S/tmit, punil, gojai, udi, suggipatte, shimli, Kan.; Naif, hnan- 
bat, naohat, nabhay, hnabe, Burm.; j^ittgini, Sans, 

References.— ^oA-b., Fi, /„d., Ed. C.B.C., 336 ; Voigt, Hort. Sub. Cal., 
saSi Sranrfis, For. Fl., 123; Kura, For. FL Burnt., 52r,- Gamble, 
r’i'r rto; Dalz. & Gibs., Bomb. Fl., 5/; Stentarl, Pb. PI,, 46 ; 

r* 363 ! Mason, SurTiia and Us People, 540, nTd; 

bl-tlndhr,, 4$, 6s p Pharni. lnd., 60 ; Aittslie, Mat. Ind., 4S6 ; 
OShaughnessy. Betig. Dispens., 22; U. C. Dult, Mat. Med. Hind’ 
JJymock, Mat. Med. fV, Hid., 2,td Ed., 202; S, Arjun, Bomb. 

; Baden Po-aell, Pb..Prod., 3 ^ 6 , 307 ; Atkinson, Him. 
Dtst., 3 oS, 744; Econ. Prod., N.-W. P., Pt. I., s ; Lisboa, U. PI. Bomb., 
’ Watson, Fep., 4, 22,53,55; Balfour, Cyclop., HI., 8; 
Ken, Gtttde to Bol. Gardens & Arboretum, 37; Home Dept. Cor,, 
23 g; Burnt. Gas., Vol. t34, t 3 j ; four. Agri.-Hart. Soc., 1S75, 
r-> 7 Sl Por. Ad. Rept., Chntia Nagpur, 1SS5, 2g ; Casetierrs:— Mysore 
^ -C-A S 2 , 59 ; HI., 2S; Bombay, VHJ., ]i ;X 2 J 1 ., 26 • XV., 73; 

H.-W. P., I.,8o; IV., txx ; Paitjab ; — Rawalpindi, J5; Hoshiarpur ti ; 
Gurdttspnr, 53; Shdhpur, 6g ; Settle Repts., Sconce, to; Bhanddra, 
ig; Ntmar, 3 o 6 ; Baitool, 127 ; Chkindwdrd, 107 ; Matiuals o/Admtnis- 
iroiton, Trichittopoly, gg; Madras, I,, 362. 

fu — A large, deciduous tree, 40 to 50 feet in height, met with 

tnriroghout the hotter parts of India from the Indus eastwards. It ascends 
m the Sub-Himdlayan tract to an altitude of 4,000 feet 5 is found also in 

, Assam, Madras (chiefly in a cultivated state), and in Burma, the Anda- 
man Islands, and Ceylon. 

Gum. — From wounds and cracks in the bark of this tree, at some 
SMsons of the year, there issues a gum, at first yellowish white in colour 
\Ratme-ht-gc,nd), which takes on a brownish tinge, and afterwards, if it falls 
to the ^ound, becomes blackish (;V«P-rt«-K-ge«rf). It usually exudes in Octo 
ber and » occurs partly in tears of a yellowish tinge, partly in colourless 
angular fragments which are full of fissures like those of s-um-arabic ft 

one half is completely 

soluble in water ; the remaining portion forms a slimy mucilage, Wt is 
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not gelatinous ” (Z7 j;7«ocA-). It is much used along with the gum of Ano- 
geissus latifolia in calico-printing, and in Nepdl as a paper-size. In I^umSon 
Captain Campbell states that_ it is used mixed with lime in white-wash- 
ing. In Burma, Kurz says, it is employed as the basis of an inferior var- 
nish. The Brahmins of Bengal use it to stiffen their Brahminical strings. 

Dye & Tan. — 'The bark of the tree furnishes a small amount of 
brownish-red colouring matter, which produces on tasar-silk a golden or 
pale brown tint similar to that obtained from lodh bark (Symplocos race- 
mosa) [Wardle). It is also used in tanning. 

Fibre. — The bark yields a good although coarse cordage fibre. 

Medicine. — The bark is very astringent, and, although not officinal, is 
described in the Pharrnacopoeia of India. A decoction is said to be useful 
as a local application in cutaneous eruptions and obstinate ulceration, and 
to form an excellent astringent gargle. Ainslie, who gives a similar account 
of its prapertics, remarks : — " The bark powdered fn combination mih mar- 
gosaoW is considered by the Vyfians a valuable application for old and ob- 
stinate ulcers.” The gum, beaten up with cocoanut milk, is applied to 
sprains and bruises, and the leaves boiled in oil .are used for a similar 
purpose. It is given internally in asthma, and as a cordial to women. 
Externally it forms the basis of many of the plasters employed for rheu- 
matism. In Taylor’s Topography of Dacca mention is made of a medi- 
cinal use of this tree not referred to elsewhere. He says that the jujcc of 
the green branches, in a dose of four ounces mixed with two ounces of 
tamarinds, is given as an emetic in cases of coma or insensibility produced 
by opium or other narcotics. 

Fodder. — ThcLKAVESand young shoots afford fodder for cattle. In 
some places (Madras, Oudb, &c.) it is pollarded to supply fodder for 
elephants {Gamble). 

Structure of the Wood.— The sapwood is large in amount and very 
subject to worms, the heartwood when freshly cut is light red, but becomes 
reddish brown on exposure. It is moderately hard, close-grained, seasons 
well, and does not warp, but is not very durable {Gamble). It is, however, 
not liable to be attacked by white ants {Gaceltccr, Mysore & Coorg). 
Average weight about jSib the cubic foot. 

Domestic Uses — The woon is used for a variety of purposes. Spear 
shafts, scabbards, wheel spokes, cattle yokes, oil presses, and rice pounders 
are made of it. It was tried for .sleepers on the Madras and on the Oudli 
& Rohilkhand Railways, but did notj succeed, Kurz recommends it as 
suitable for cabinet making; but no trial of the wood for that purpose has 
apparently as yet been made. 
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2oS ?r7 • NeroSsries, IV., Pro., 32 ; Punjab i— Trans., VJII., i65-i6S> 
182 1S4, 188, 190 ; founts., VIII., 143 ; XIII., 390, Sel., 57, 38 ; Nevi 
Senes I.. 73 ; Central Provinces -.—Trans., VIII., 124-144, 1S3 ; jjourns., 
in Sell gs, 99, Pro., m, 1S3, 2S6; IV., Pro., 23, 74, 90 ; V., Pro., 
6t ■ New Series, V., Pro., 57, SS; Central India -.—Trans. VIII., i83, 
183. 1S7, igi ; ’fonrn.. III., Sel., 249 ; Burma -.—Trans., VI., 127, 128 ,- 

VII. , Pro., 188 ; VIII., 34s; ^ourns.,IV., Sel., 14, 15 ; Pro., 9 ; IX., 
Sel., 52,54, SS, 59; X, Pro., 51 ; ^I-, 445-447 ; New Series, V., Pro. 
(/S76), is, 39 ,- Assam ; -Trans., VIII., 166, 168 ; Jonrns., IV., 120 ; 

VIII, , Pro. 27 ; IX., 247 ; X., 223, 224, 342; Sel., I, 6, 7 ,- Mysore 
bourns.. New Series, IV., Pro., 27 ,- V., Pro. 16 ,- Hawkes, Report upon 
the Oils of Southern India ; Cooke, Oils and Oil-seeds ,- Balfour, III., 
g-18 ; Spons’ Encyclop., II., 1360-1484. 

The Oils and Fats of India may be classified according to many 
systems as, for example, Chemical, Physical, Industrial, &c., &c. Thus 
some oils are said to be fixed, others essential : some are edible, others 
medicinal ; and still others suited to various arts and industries according 
as they are drying or non-drjdng oils. Fats, tallows, and waxes,' are che- 
mically of the same nature as the substances popularly designated oils. 
In the present article it is intended to deal mainly with the fatty oils 
(except those exclusively of medicinal interest) and to assign the essential 
oils a place with perfumes j that is to sa}', to deal with the oils and fats 
that are of interest in the arts and industries, or to the people of India. 
It may be said that these belong to two great sections— I . Fatty Oils : 

II. Mineral Oils. 


l.—THE PRINCIPAL FATS & FATTY OILS OF INDIA. 
Very little can be learned for certain as to the extent Indian Fats and 
Oils are employed by the Indian soap and candle makers. Writers on 
Indian economic subjects make mention of a limited number of vegetable oils 
in connection with these industries, but they do not definitely say whether 
they are actually used or are only suitable for those purposes, The follow- 
ing out of a possible list of some 300 oil-yielding plants, &c., may be men- 
tioned as the more important : — 


1. Aleurites moluccana. 

2. Anacardium occidentale. 

3. Anamirta Cocculus. 

4. Arachis hypogcea. 

5. Bassia butyracea. 

6. B. latifolia. 

7. B. longifolia. 

8. Brassica campestris. 

9. B. juncea. 

10. Buchanania latifolia. 

11. Butter or Ghi. 

12. Callophyllum inophyllum, 

13. Camellia theifera. 

14. Canarium commune. 

15. Cannabis sativa. 

16. Carapa moluccensis. 

17. Carthamus tinctorius. 

18. Cleome viscosa. 

19. Celastms paniculatus. 

20. Cochlospermum Gossypium. 

21. Cocos nucifera. 

22. Croton TigHum. 

23. Dalbergia latifolia. 


24. Dipterocarpus tuberculatus. 

25. D. turbinatus. 

26. Eriodendron anfractuosuro. 

27. Eruca sativa. 

28. Euphorbia dracunculoides. 

29. Fish Oil. 

30. Garcinia indlca. 

31. G. Morelia. 

32. Gossypium, various species, &c. 

33. Guizotia abyssynica. 

34. Gynocardia odorata. 

33. Helianthus annuus. 

36. Jatropha Curcas. 

37- Juglans regia. 

38. Linum usitatissimum. 

39. Melaleuca Leucadendron. 

40. Melia Azadirachta. 

41. Mesua ferrea. 

42. Moringa pterygosperma. 

43. Murraya Koenigii. 

44. Olea cuspidata. 

45. Papaver somniferum. 

46. Pongamia glabra. 
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47. Prunus Amygdalus. 

48. Rhus scmialata. 

49. R. succcdanca. 

50. R. Wallichii. 

51. ' Ricinus communis, 

52. Salvadora olcoidcs. 

53. Sapindus Mukorossi. 

54. S. trifoliatus. 


S 5 . Sapium sebifcra. 

Sd. Sesamum indicum, 

57. Stcrculia fcetido. 

58. Tamarindus indica. 

59. Tcctona grandis. 

60. Tcrxninalia Catappa. 

61. Tetranthcra monopctala. 

62. Vatcria indica. 


To what extent any one of the above have become important oils in 
soap- and candle- making cannot at present be definitely ascertained. They 
may collectively, however, be designated the Indian vegetable fatty oils, 
most of which, at normal temperatures, show a tendency to become solid. 
This is certainly one point in their favour, but many of them are “ non-dry- 
ing oils,” and, hence doubtless contain for candle-making an injurious 
.amount of oleic acid. 
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It may be said that oils .are primarily classified into— I,, Fi.xed, and 
II., Volatile. Each of these may be referred to /sf, Animal, aarf, Vege- 
table, and 3rd, Mineral. Popularly (and in nearly every language in the 
world) fats are treated as different from oils. It, however, serves no good 
purpose to keep up this distinction, except to indicate the particular fatty 
oils which at ordinary temperatures remain in a solid or semi-solid condi- 
tion. The volatile and the mineral oils agree with each other in consisting 
of carbon and hydrogen or in having, in addition, smaller proportions of 
o,xygcn, nitrogen, and sulphur than occur in the fatty oils. They cannot, 
therefore, in any respect be spoken of as fatty oils. 

/jf— I ndian Animal Fats and Oils, 

Very little more can be said reg.irding these than will be found under 
Honey and Becs’-wax {Vol. JV., 263-371), and Tallow, the last mentioned 
substance will be found described in Vol. VI. Pt. II. It is probable that a 
larger amount of fish oil might be m.anufactured, along the entire coast, 
than appears to be the case (Pel. III., 368). Materials that might be uti- 
lised for this purpose are citherjallowed to rot on the beach or are used at most 
only as manures. The oil from the Indian porpoise (Platanista in6i,Blyth) 
is highly extolled for luminous purposes. The Indian whale (Baloenopterus 
indica, Blyth) is regularly caught by the fishermen of the west coast, but de- 
finite information as to the nature of the oil obtained from that animal can-^ 
not be learned. Crocodile oil (Crocodilus palustris, Less., Vol. II., 592 
enjoys the reputation of affording a larger amount of solidifiable fat thail 
either neat’s-foot or any fish oil. Of the latter the following are the fish^ 
specially mentioned as being employed in the manufacture of oil : Labeo 
rohita (the rohu or rui), Pristis cuspidatus (the saw-fish), Rhynchobatus 
djeddensis (the ulavi), Barbas chola (the bitter carp), and Clupea longiceps, 
which yields the Malabar oil-sardine. For these and many other oil-yield- 
ing fish see the article Fish, Vol. III., 363-397. 

The Indian Vegetable Waxes, Fats, and Oils. 

These may be classified as follows— 

(A) Waxes, 

(B) Solid or Semi-solid Fats. 

(C) Liquid Oils — 

(fl) Drying. 

( b) Non-drying or greasy. 

(A) Vegetable Waxes. — There are several vegetable waxes known 
to,European commerce, but only a very few of these are found in India, 
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The lapan wax tree is Rhus succedanea, a small tree w;hich is common in the 
Temperate Himalaya. Another form of Japan wax is said to be produced 
through the action of an insect on one or two species of Ligustrum (several 
memtos of that genus also occur on the Himalaya). The w^ite wax of 
China is the result of the par^isitic action of Coccus Pe-Ia on Fraxinus or 
on Ligustrum. The Fig-tree wax of Java and Sumatra (largely used in 
candle- making) is obtained from Ficus umbellata. Perhaps the best vege- 
table waxes are^ however, Myrica wax (M, cerifera, the candle berry myrtle) 
and Palm wax (Ceroxylon andicola). As a curiosity it may be added that 
the flush on the white gourd of India (Benincasa cerifera) is a form of 
vegetable wax. 

It will be observed that one at least of the vegetable wax plants (Rhus 
succedanea) occurs in India, but although that plant is reported to yield 
the substance as freelv in this country as in Japan, it is apparently never 
collected. The Native of most of the hilly tracts of India, where the tree 
abounds, appear to be either ignorant of the useful product which the 
berries afford, or are unacquainted with the method of collecting and utilis- 
ing it which is pursued in Japan. It is thus probable that with a little en- 
- couragement and education they might be induced to plant the tree around 
their homesteads, and in this way, India might soon come to take a dis- 
tinct place in meeting the demand for vegetable wax. Of the other plants j 
alluded to in the preceding remarks some might easily enough be intro- 
duced into India, such, for example, as the Java wax-yielding fig. The 
white wax of China, like the white wax of India, is in reality an animal 
product closely allied to Lac. 

(B.) Vegetable Fats.— The list of 62 oils given above is practically 
an enumeration of the oils which should appear in this place. It may be 
of some value to add, however, that the following are those which would 
seem to offer the greatest inducement for practical experiments being made 
to test their utility for the candle trade : — 

I. Aleurites {the Candle Nut). The oil from this fruit is generally 
known in India as kehina. 

5, 6, and 7. The species of Bassia (the Indian butter trees). The solid 
oil of Bassia latifolia was viewed at the late Coioniai & Indian Exhibition 
as one of the most hopeful of Indian oils for the candle-maker. 

14. Canarium. This is said to be very similar to cocoa-nut oil in its 
properties. 

I 16. Carapa. A very solid oil even in India, which melts only at high 
temperatures. 

21. Cocos nucifera. The cocoa-nut. It is believed this oil is largely 
used by the European soap- and candle- makers. 

30 and 31. Garcinia. Several species of trees, common on the mountain 
ranges of the west coast, yield koham butter. 

48, 49, and 50. Rhus. As already urged, at least one species of the 
Japan wax tree occurs in India, and apparently trade might easily enough 
be opened out in its wax. The Natives of Nepal actually do extract that 
substance from R. semialata, but there does not seem to be any export 
trade in the article from that State, and information is wanting as to the 
purpose for which it is prepared. 

55 - Sapium. The tallow tree of China. This is said to be largely used 
for candle-making in China, and it is believed the oil is even exported 
to Europe for that purpose. India could supply a very large amount, if 
a demand were to arise for it. 

62. Lastly, in the Asiatic Researches, Vol. xx., 1825, there occurs a short 
paper in which the merits of the fat from Vateriaindica is highly commend- 
ed for the purpose of candle-making, ^ 
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(C) Liquid Oils. — These may be conveniently referred to two useful 
sections— (a) drying and (i) non-drying or greasy oils. The latter owe 
their liquid character to the presence of a considerable proportion of oleic 
acid. _ As this subject will have to be dealt with in the paragraph on the 
Chemistry of Oils, it will suffice for our present purpose to enumerate a few 
of the leading oils that fall under (n) and (6) ; — 


Drying. 

67 

Non-drying. 

68 


(a) DRYING OILS. 

Linum usitatissimum. 

Juglans regia. 

Cannabis sativa. 

Papaver somniferum. 

Cucurbita Pepo. 

Heliantbus annuus. 

Nicotiana Tabacum. 

Euphorbia dracunculoides. 

Ricinus communis. 

Gossypium herbaceum, arboreumJ 
neglectum & barba dense, &c. | 


(6) NON-DRYING OILS. 
Brassica campestris & juncea. 
Sesamura indicura. 

Arachis hypogoea. 

Cocos nucifera. 

Canarium commune. 

Vateria indica. ^ 

Sterculia feetida. 

Camellia theifera. 

Pongamia glabra. 

Croton Tiglium. 


In the above lists the scientific names of the plants which afford the 
oils have been approximately arranged in the order of importance. Cas- 
tor-oi! and Cotton-seed oil have been placed at the bottom of the list of 
drving oils, because some writers seem to deny their drying property. 
Were the above oils arranged purely in point of commercial importance. 
Castor and Cotton oils would hold much more honourable positions. 
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IL— INDIAN MINERAL OILS. 

The Mineral Oils of India have, in recent years, been rapidly rising to 
a very important position in the list of economic products of this country. 
Petroleum, of many different kinds, exists in various parts of the country, 
varying from the limpid oil of the Sherdni hills, to the thick, or in some 
cases nearly solid, petroleums of certain parts of Baluchistdn and Assam. 
From these oils excellent material for illummating purposes may be ob- 
tained, as well as solid paraffines for candle-making, and other solid hydro- 
carbons for patent fuel. For full information on this subject the reader is 
referred to the article Petroleum, Vol. VI., Pt. I.' 
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CHEMISTRY OF TALLOW AND FATTY OILS. 

Popularly, it might be said that all oils or fats (met with in commerce) 
consist of mixtures of certain definite oils known to the chemist. Each of 
these when isolated has properties peculiar to itself. Such an oil may be 
unsuited for certain industrial purposes, but it admits of being acted on by 
re-agents, or of being changed by chemical and physical agencies, and may 
be thus so altered as to be made highly serviceable for purposes for which 
it was previously unsuited. It has, in fact, been shown that theoretically 
the so-called oils are, chemically speaking, salts of a base with aiatty acid. 
Tallow, according to this explanation, is a mixture of the salts of glyce- 
rine, with the fatty acids — stearic, paimic, and oleic. Of these stearic and 
oleic may be accepted as representing the two great groups of fatty acids 
known as the Adipic and the Acrylic. Of the former Stearic is one of the 
highest, and may be accepted as represented by CigHs^O- while Acetic 
(CjH^Oj) is one of the lowest. Of the latter Oleic is perhaps the most im- 
por^nt, and it may be represented by the formula 

ChevreuI was thus able to show that with most of these fatty acid 
glycerine formed one, two or three salts, and that tallow was chemicallj 
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mixture of tri-stearine, tri-palmine, with tri-oieine. The last is the less 
solid constituent already alluded to. The presence of a certain proportion 
of oleic aad in an oil gives origin to the well-known character of its being 
non-drying. Its less solid feature disqualifies it (in its unaltered sta_te_ at 
least) for the candle trade, and we have here an easy wsy of determining 
one qualification of an oil intended for that industry, via., freedom from 
oleic acid. All this comes so naturall3' and simply to the student of 
modern chemistrj’, that the astonishment seems justified that the_ candle- 
makers sl-Xty years ago did not at least sec that it would be desirable to 
separate the less solid constituent of tallow from the mass. Doubtless the 
fear of the loss in weight deterred them from so doing. It may almost be 
said that the present age is pre-eminentlv that in the world’s historj' when 
the words " waste material “ have been discarded, and the c.xprcssion “ by- 
product” made to take their place. The waste from one industry is uti- 
lised bj' another. Upon Chevreul’s discoveries of the nature of fatty oils 
being made known, two questions arose ; 

(1) Which of the constituents of tallow is the most serviceable for the 
candle-maker? 

(2) Is the presence of glycerine advantageous or otherwise 7 _ 

The first was answered in favour of stearine, palmine being next in | 
value, but it was equally easy to show that the pure stearic acid would be 
far superior to pure tri-stearine. This led to the isolation of the glycerine, 
a by-product which has since become of the greatest value, and to the 
separation of the oleic acid, a second by-product, highly valued in itself in 
soap-making, and for softening wool and dressing leather. 

PURIFICATION OF OILS. 

Removal of Glycerine. — Space cannot be afforded to deal with 
this subject in the detail which its great importance deserves; we can but 
summarise the principal methods. It may be accomplished — 

tst — ^ presenting to the fatty acid a more powerful base than gly- 
cerine. When this is done the acid leaves the glycerine and forms a soap 
with the new base. Common soap is a compound of a fatty acid with soda 
as a base, soft soap only differing in having potash. Both the soaps and 
the alkaline b.ases used in their formation are soluble in the above cases, 
but it might be possible to use a base which would form an insoluble soap. 
This would be precipitated, and thus removed from the soluble gl3’cerine. 
Thus, if oil or fat were to be boiled with dry’ lime or with oxide of lead, the 
cornpouud formed with the fatty acids in displacement of glycerine would 
be insoluble. - 

_ The base first used .and still employed by the refiner of tallow was 
milk of lime, in the proportion of about 14. per cent, of lime to the weight 
of tallow. The lime so.ap thus formed is afterwards decomposed, and the 
fatty acids liberated. 1 his is best effected by means of dilute sulphuric 
acid, gypsum being formed, .and a mixture of steariCj palmitic, and oleic 
acids obtained.^ By a further stage the oleic acid is removed, and the 
mixture of stearic and p,almitic acids w.ashed and prepared for the candle-' 
maker. 

stid — The fatty acids may be sepanated from the glycerine by an op- 
posite process, viV., by prwenting a stronger acid to combine with the 
glycerine, or to decompose it ; for this purpose sulphuric acid is generallv 
employed. This method has beyn greatly improved and simplified by 
Dr. Bock of Copenh.agcn, and is perhaps the most scientific of all the 
operations at present in use. 

jn/— The most recent process is, however, that in which advantage 
^ has been t.akcn of the fact that if heated in a confined atmosphere of steam 
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the fatty acids will separate from the glycerine. If heated, however, above 
a carefully-determined point, they are resolved to lower compounds, and 
at still higher temperatures, they are reduced to their ultimate elements— 
carbon, oxygen, and hydrogen. The dissociation by heat has, therefore, 
to be carefully regulated, and the danger of this process lies in the risk of 
explosion from the high pressure exerted in the boilers or heating cham- 
bers. If the boiling with lime or with sulphuric acid be combined with a 
high pressure, the quantity of the alkali or of the acid used may be 
greatly diminished and thus in a measure the principles of the first and 
third or the second and third processes may be combined. 

But whichever principle the manufacturer may choose to adopt, the 
glycerine is now entirely removed from the fat or oil employed in candle- 
making. The result of this has been that the modern candles are far less 
greasy and much more luminous. They have come to approach the more 
expensive wax and spermaceti candles which owe their superioriti’’ over the 
old-fashioned tallow candles to the fact that the ingredients of which they 
are made do not contain glycerine. One immensely important result of 
the modern chemical manufacture of candles is that it is now possible to 
produce the solid fatty matters necessary from a vastly larger number of 
crude materials than formerly. This has had the effect of cheapening 
candles, and thus the modern advances may be said to have proved that 
even tallow has its rivals as a candle material, both in point of quality and 
cheapness. Were the purest tallow only to be used, the third process or 
separating glycerine, namely, dissociation at a temperature of 570° with 
superheated steam at 600° at the same lime injected into the boiling tal- 
low would, in all probability, be mainly used. The employment of sulphu- 
ric acid allows of vegetable as well as of animal oils being utilised. 
Indeed, mixtures of all soils of fats, such as kitchen stuffs, slaughter-house 
refuse, residues of tallow-melting, and waste materials from refining fish 
and other oils may be purified direct by the process of using sulphuric acid 
and steam together. To accomplish this it is not even necessary that 
closed vessels should be employed, so that the risk of explosion is entirely 
removed, and the appliances greatly cheapened. The process, as modified 
by Dr. Bock, has the advant.age of being perfectly applicable to all vege- 
table as well as to anim.al oils, and the stearic acid formed is much more 
solid and even contains a proportion of altered oleic acid which is not only 
itself solid but seems to increase the solidity of the prepared stearic or 
mixed stearic and p,almitic acids. 


USES OF OILS. FATS, &c. 

It would perhaps serve no verygreat purpose to attempt a classificy jg 
of the uses of oils. In the above remarks they have been grouped ary ^ ac 
ing to a Chcmico-Industria! system, but among many other uses 70 

the following may be specially mentioned and sep.aratefy dealt with- 

I. — As Articles of Diet. 

II.— For Illumination. 


ni.— For Industrial Purposes, c.g., paint, lubrication of mr/ 
inilow, preparation of oil-cloths, mordants in dyeing, &c.. Sec, ny . 




'I' or Candle-making, 


So 




o e:c may Soap-making. 

(C*‘ ' - - 

po 

Ctievreul w.-is ct tnoia, Uiis anO r.'iis nrrrsrc: 
fKxer'.n- formy?! os /!.<*> of ittUHlvAi ^<a‘y 
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rarely employ oils in lubrication, and the oil-consuming if^u'tnes have not 
progressed sufficiently to necessitate separate notices. House painting is 
practised by the upper classes only ; the manufacture of oil-cloths is to the 
people of India not only unknown but in their simple bves unnecessary. 
The dyers, however, fully understand the advantages of certain oils in the 
production of some of their best tinctorial results. On^ of the most im- 
portant Indian uses of oil, and one comparatively unknown in Europe, is the 
anointment of the person with mustard and a few othef oils. The use m 
soap as a personal detergent cannot be said to be more than a luxury and 
indeed, to the mass of the people of India an unknown Crude 

soap is, however, manufactured, in nearly every town ^nd \nllage, to be 
used by the washermen and dyers and to a small extent superior soaM are 
also made (chiefly by the JVori/i-JVes( Soap Company at >'leerut), which are 
yearly more and more entering into competition with in'ported or farmgn 
soaps. Candles are also largely employed, and though statistics of their 
manufacture cannot be obtained, crude tallow dip candles to some ex- 
tent manufactured and a large import trade exists in cartdles from Europe. 

The most valuable phase of the oil industry of India is, however, an 
agricultural one, namely, the cultivation of oil seed crops for fie export 
markets lu. tha helaw devoted to the Indian trade in oils and oil- 

seeds, the reader will discover the magnitude of this intefost. Here it need 
only be stated that the Eillowing are the chief agricultural crops of this 
nature arranged alphabetically 

1. Arachis hypogoea— Ground nut; Vol. I., 283. 

2. Brassica — Rape and Mustard, Vol. I., 55>s, 532. 

3. Gossypium — Various species of Cotton, see Vol IV.,' 33 ‘ 37 * 

4. Guizotia abysssmica — Niger seed ; Vol. IV., 186. 

5- Linum usitatissimum— Linseed ; Vol. V., 71. 

6 . Papaver somnEerum— Opium seed ; Vol. VI. 

7 - Riclnus communis— Castor oil; Vol. VI. 

8. Sesamum indicum — Til or Gingelly ; Vol. VI. 

Each of these will be found dealt with in detail in it^ own alphabetical 
place in this work, but they may be here discussed collectively. According 
to the Agricultural Statistics of British India i published by the Govern- 
ment of India) the following were the surveyed areas under oil-seeds 
during the years named : — 




1884-85. 

188S-S6. 

1886-87. 

J887-S8. 



. 

. 



Madras .... 
Bombay and Sind 

Bengal . . 

N.-W. Provinces 

Oudh .... 

Panjab .... 
Central Provinces . 

Lower Burma . 

Upper Burma . 

Assam .... 
Berar 

Ajmir-Menvara . . . 

Manpur (in Central India). 

1,169,779 

1,976,867 
Not I< 
447,343 
192,832 
1,061,518 
1,632,822 

30,013 

146,837 

856,765 

1,364,093 

2,013.52/; 

noun. / 

677/ f 

7 S 9 ,A 

1,705,0)7 

28,251 

163,353 

939,082 

' 031,688 
1,516,370 
28,071 

162,753 

697,466 

6,745 

* 82*, 170 
1,416,164 

25,331 

154,597 

586,443 

1S.356 

992 

Totals 

7,514,276 

7,964,720 

7,594,040 

7,299,305 


iSSS-Sp. 


Acre'. 

1,566,935 

796,284 


.1 
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The above returns do not include Bengal and many minor parts of 
India, so that they by no means indicate the total acreage under Oil-seeds, 
In connection tvith Linseed (p. 60} for example, it will be found that the 
estimated area under that crop in Bengal is 1,500,000 acres. The pro- 
ductionof Rape and Mustard, of Til and other oil-seeds is also very con- 
siderable in the Lower Provinces. But another source of error in these 
returns lies in the fact that Cotton and Poppyseeds arc obtained as by-pro- 
ducts from other crops. These seeds, while returned in the foreign traffic 
of Oil-seeds, arc not drawn from the surveyed area of Oil-seeds. The above 
returns, therefore, chiefly allude to Linseed, Rape, Sesamum, and Castor, 
and do not even embrace Cocoa-nut production. The figures in the table 
convey, however, a fairly accurate conception of the agricultural import- 
ance of these crops, which will be confirmed by the perusal of the remarks 
regarding the trade in Oil-seeds, given in the concluding pages of this 
article. 

1.-ED1BLE OILS. 


The following may be accepted as the principal edible Oils, as also those 
which are employed to anoint the body ; — 


Aleurites moluccana. 

Anacardiura occidentale. 

Ant-grease — White Ants or Termites ; Vol. IV., 471. 

Bassia butyracea. 

B. latifotia, 

B. longifolia. 

Brasska campestris— Sarson or Colza is the chief oil used for anointing 
B. juncea — Indian mustard oil largely eaten. [the person. 

Buchanania latifolia — Chironji Oil. 

Butter. 

Carthamus tinctorius. 

Cocos nucifera. 

Cucurais Melo. 

Dugong oil, or the oil of the Sea Hog; Vol. 111 ., 197. 

Eruca sativa. 

Garcinia Morelia, Vol. Ill,, 475. 

Ghf, or Clarified Butter. 

Gossypium herbaceum, and other species; Vol. IV., 34. 

Guizotia abyssynica — Niger seed. Very extensively used as a substitute 
for Ghf; Vol. IV., 187. 

Helianthus annuus — Sunflower-oil; Vol, IV., 210. 

Impatiens racemosa, Vol. IV., 336. 

I. Roylei, Vol. IV., 336. 

I. sulcata, Vol, IV., 336. 

I. Edgewoiihii. 

-Ians regia, Vol, IV., 550. 


-tii.’-For Industrial ^u^j" Afghanistan foyt^iP^r , oil 

tallow, preparation of oil-cioths, mordants ii 
- ■ "'''■‘-For Candle-making, 

oleic may Soap-making, 
knmvnas thi.,p Medicinal purposes, 
highest, and «. , . , , . , 

(CjH.Oj) IS one’'P^^"'ed, the essential oils are e 
portant, and it ^ p ace having been assigi 

ChevreuI wasl'^'^s of India, Oils and Fats 
glycerine formed » means of illumii 


Ox 71 



Products of India. 


455 


Uses of Oils, Fats, &c. (< 7 . Watt.) OILS & FATS. 


Theobroms Cacao, 
Viburnum coriaceum.- 


iL-n-LtJBrrNATroN oils. 


EDIBLE & 
jhWMimr- 
ING OILS. 


S5 


The following are the chief oils specially mentioned by Indian writers 
as employed for illumination in lamps, chirags, Ilc., but these are only 
more liquid than the oils said to be suitable for candles. 


Aleurites moluccana. 
Amoora Rohituka, 
Arachis hypogeea. 
Argemone mejacana. 
Bassia butyracea, 

B. latifolia. 


B. longifolia. 

Brassica campestris. 

Calophyllum inophyllura — Pinnay or Domba Oil; Vol. II., 30. 

C. tomentosuru. 

C. Wightianum. 

Cannabis sativa — Hemp-seed Oil; Vol. 11 ., 121. 

Carappa moluccensis, Vol- 11 ., I4r. 

Carthamus tinctorlus— Safflower ,• Vol. II., 194. 

Celastras paniculatus, Vol. U., 238. 

Cerbera Odoltam, Vol. IL, 256. 

CitmHus Colocynthis, Vol. JI., 329. 

C. vulgaris, Vol. II., 332. 

Cnicus arvensis, Vol. II,, 378, 

Cocos nucifera— Largely used for lamps. 

Eruca sativa, Vol. III., 267, 

Gardnia Morelia, Vol. III., 475. 

Ghi— Used by the people of Lahoul ; Vol. III., 491. 

Gossypiura herbaceum, and other species ; Vol I V., 33-37. 

Guiiotia. abyssyaica — Important oil among the aboriginal tribes of the 
Central tableland of India, such as in Chutia Nagpur. 

Helianthus annuns, Vol. IV., 210. 

Hibiscus cannabiaus, Vol. IV„ 236. 

Impatiens racetnosa, Vol. IV., 336, 

1 . Edgewofthii, Vol. IV., 336. 

Jatropha Curcas, Vol. IV„ 546, 

Linum usitatissimum, Vol. V,, 71. 

Litsma sebifem, Vol. V., 83. 

L. atnbrosa, Vol. V., 84. 

L, zeylanica, Vo], \r,^ gj. 

Manaln Oil of Kanara; Vol, V., 143. 

Mesua feitea, Vol. V., 237. 

Papaver somniferum, Vol. VI , Pt. I., 21. 

Persea gratissima, Vol. VI., Pt. I. 

Petroleum, Vol. VI., Pt, I. 

Pistacia vera, Vol. VI., Pt. I. 

Pongamia glabra, Vol. VI., Pt. I. 

Prinsepia ntilis, Vol. VI., Pt. I, 

Prunus armeniaca, Vol. VI., Pt. I. 

P. communis, Vol. VI., Pt. 1 . 

P. perstca, Vol. VI., Pt. 1 . 

Putranjiva Roxburghii, Vol. VI., Pt. I. .’-fs 

Ridnus communis —Extensively used for lamps in Bengal ; Vol. VI.. Pr®' 
Santalum album, Vol. VI., Pt. ll. '>6' 

■‘^al 
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Sarcostigma Kleinii, Vol. VI., Pt, II. 

Schleichera trijuga, Vol. VI., Pt. II. 

Sesamum indicum— Gingelly or Til largely used as a lamp oil; Vol. VI., 
Tallow or Murungana, Vol. VI., Pt. II. H. 

Theobroma Cacao, Vol. VI., Pt. II. 

Vateria indica, Vol VI., Pt. II. 

Viburnum coriaceum, Vol. VI., Pt. II. 

Xanthium strumarium, Vol. VI., Pt. II, 


III.-OILS USED IN THE ARTS AND INDUSTRIES. 


(Other than Candle and Soap making.) 

It has already been explained that in India this is an unimportant class. 
The chief feature of these oils consists in their orving or non-drying 
property. As this subject has already been discussed, and brief lists of 
the better known examples of each kind have been given above (p. 45o)> 
nothing further need be said in this place. The more important are those 
employed for lubricating machinery (non-drying oils) and for paint (dry- 
ing oils). 

IV.-CANDLES & THE MATERIALS USED IN CANDLE-MAKING. 


History. — Perhaps the simplest and earliest form of illumination, after 
the torch (\ap7rdj, a torch, a light, or lamp), was the rush-light. In some 
parts of Scotland, this is used even at the present day, and in England, it was 
to be seen down to the close of the eighteenth century, and was generally 
known as the cruisis. It was made of stone, metal, or pottery, in the shape 
of an oblong shallow basin with a tapering spout or nozzle at one end, in 
which the wick rested, and a rounded, somewhat deeper, portion behind 
in which the oil was mainly contained. According to some writers this 
form is an adaptation from a still more primitive conception in which a 
bivalve shell served the purpose of the crutsie. Be that as it may, the 
rush-lamps of Britain were similar to the commoner sort of chirdgs which 
are met with in India now and which have been in use for centuries. The 
Greek and Roman lamps of this type were often enclosed and had a small 
hole on the top to admit of being refilled with oil, and very often possessed 
in addition a handle at the opposite extremity to the nozzle. Sometimes 
'instead of one nozzle, they were so constructed as to have 2, 3, 5 or more 
wicks, and in place of resting on a ledge or bracket were often suspended 
by means of a chain. In India may be seen in use almost every form 
hitherto discovered among the ancient ruins of the world. At Chittagong 
the pottery chtrd^ is partly enclosed and has a tapering handle at the 
opposite end to the nozzle. In Mysore, completely closed earthen chtrdgs 
or lamps, with 3 or 5 wicks, are met with, and these are suspended by a 
chain which is also made of pottery. The sweetmeat-seller of the streets — 
the halivai — has, in every province of India, a brass lamp attached to 
the brim of his basket. This may be described as a 3-or 5-wicked 
Cliirag, born^e-tipoiTan elegantly-curved pedestal. The shama~idn of the 
houses "and shops of India consists of an upright stand on which is placed 
an open circular basin for oil, with 4, 5, 7, or 9 short spouts or noples 
in which wicks are deposited. But although the cruiste lamp of Britain 
may be said to survive in India to the present time, the wick is never so 
primitive as that which prevailed in Scotland less than half a century ago. 
Instead of the pith of a rush, the wick in the Indian chtrdg consists of a 
woven tape or thread of cotton, or simply of cotton twisted into a wick of a 
|esired thickness. In some respects these chirdgs are thus improvements 


See the article Cotton (G0SS3rpium) for- ome account of the Indian consumption 
-otton in the manufacture of wicks. (Conf, with Vol. IV., 61.) 

& y'" 
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on the crtihie, but they are far inferior in point of illuminating power to 
candles, and still more so to the modern improved oil lamps. 'It js, there- 
fore, to be expected that, with the advances of civilisation, they should 
year by j’ear steadily disappear in India. Already the consumption of 
candles has assumed a by no means inconsiderable proportion. The value 
of the imports of foreign candies were in 1874-75 84,81,937, and ten 3'ears 
later, vtss., in 18S4-85, 810,50,227, last year (1888-89) >87,79,759. During 
these same periods, the imports of kerosine and other mineral oils were 
valued (in 1874-75) at 827,17,112; (in 1884-85) at 81,15,82,217, and last 
year at 81,86,12,803. These figures powerfully demonstrate the rapidity 
with which the chirdg and shaina-ddn are being displaced by the candle 
and the kerosine-oil lamp. 

From this point of view, it may not be considered out of place to 
attempt to lay before the reader, rsf, a brief history of the growth and 
present position of the European candle industry; 2nd, to show the 
extent to which elTort has been made in India to meet its own wants in 
the matter of candies; and 3rd, to very briefly discuss the merits of the 
Indian animal, vegetable, and mineral oils which may possibly come to be 
used,_ or are at_ present used, either in India or Europe for the purpose 
of being made into candles. 

The use of wax candles, as a source of artificial light, dates in Europe 
from the middle ages, and there is every reason to believe that in Asiatic 
countries, such candles were also made long before the application of the 
much cheaper substance, tallow, was thought of. In a further page, it 
will be seen that the process of making tallow candles, as followed in 
India, is quite different from the European practice, and more closely 
resembles the method adopted in the wax-candle trade. There could for 
- India be, perhaps, no safer or more effectual step towards improvement 
than to educate our Native candle manufacturers in the art which, for 
nearly half a century, has disappeared from Europe. It was a vast 
improvement on the clumsy method followed by the bafti-sas (or tallow- 
candle manufacturers) of the Indian towns and villages of to-day. 
Although long since superseded in Europe by the advances made in machi- 
nery and the economies accomplished through the aid of chemistry, it had 
tne advantage of being adaptable to a people not possessed of much 
capilab The allusion to Indian-made tallow candles has, however, been 
given m this place mainly from a supposition that the survival of the 
method originally pursued in the wax-candle trade maybe accepted as an 
adaptation to tallow of a practice which may have existed in ancient times 
in Asia, as we know it did in Europe. At all events, wax-candles are 
used, during certain religious observances, by the Muhamriiadans of India, 
and have been so employed by the Chinese for many centuries. Wax- 

, it® regularly used at Buddhist temples. It is thus probable 

that the discovery of the art of making candles from bees’-wax was con- 
teiMoraneous in Europe and Asia. Being, however, expensive they were 
in Europe ultimately, but not until modem times, superseded bv tallow- 
candles, and It seems probable that the use of tallow has only been intro- 
duced into India within the past few years. ^ 

CLASSIFICATION OF CANDLES. 

Candies may be referred to two classes, according to the manner in 
which they are made, wb., « dipped ” and “ moulded, ” but they mav Iko 
be viewecT imh reference to the material or materials of wW6hThev arc 
composed. Thus, for example, there are wav-candlps, tallow-candles 
paraffine- candles, spermaceti-candles, composition-candles, stearine- 
candles, and palm-oil candles. A candle may be defined as a cylindrical 

O. 90 


USES. 


Candlc- 

niaklnff. 


Indian 

Tallow 

Candles, 

88 


An adaptation 
from tho art 
of making 
wax-canulDS. 

89 


Classification 
of Candles. 

90 - 




458 


Dictionary of the Economic 


OILS & FATS. 


Uses of Oils, Fats, &c. 


rod of solid fatty matter enclosing a central wick, Its two component 
parts are, therefore, an oil or fatty matter and a wick. The modern 
improvements have been directed towards each of these components, and 
there is now nearly as much science displayed in the manufacture of the 
wick as in the purification of the oil or fat. 
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The following arc a few of the chief materials of which candles are 
made : — 

I. — Oils from Oil-seeds.— -The chief Indian fatty oils have already 
been enumerated and classified, and the further particulars regarding these 
will be elaborated by the succeeding pages, so that it is only necessary 
to fix their position here as the m-aterials of which candles are or may be 
made. The cocoa-nut oil is perhaps, however, one that deserves special 
mention. See the history of its introduction by Price & Oo,, Vol. IL, 44 ^* 

II. — Bees’-wax and Wax-Candles. — Bees’-wax is even to the pre- 
sent day a substance of the greatest importance in the candle trade, al- 
though the manufacture of candles from it entirely has greatly declined. 
England obtains her supplies chiefly from Corsica, but smaller amounts 
are also furnished by India, Ceylon, North America, and Brazil. The 
following facts regarding the Indian foreign trade in bees’-wax may be 
found of some interest in the present connection, since it has been found 
impossible to discover anything definite regarding the internal trade or 
the extent to which the Indian demand for wax-candles is met by an 
indigenous industry. 

The exports of Indian wax were in 1875-76 valued at R 6,2 1,890, in 
1880-81 at R5,45 ,iio, and in i888-8g at R4,20,959. The trade would thus 
seem to be falling off, and perhaps a larger amount of wax is now being 
used up in India. The imports of foreign wax (excluding wax-candles) 
were valued in 1875-76 at R2o,oio, in 1880-81 at R 1,45,467, in 1885-86 
at R 32 , 244 . and in 1S88-89 at R99,272 ; thus while the exports of Indian 
wax have shown a tendency to decline, the imports of foreign wax have 
greatly improved. The re-exports of foreign wax are unimportant i they 
ivere valued in 1875-7631 R180, in 18S0-81 at R34,o62, in 1885-86 at 
R5,4I I, and in 1888-89 at Ri 1,978. The bulk of the imports of foreign 
wax came from the Straits Settlements and Hong-Kong, and was deliver- 
ed mainly at Bombay. 

Bees’-wax has a peculiarity which has determined the method by which 
alone it can be made into candles, namely, that it contracts to a very con- 
siderable extent on cooling. Were candles to be made by throwing the hot 
liquid wax into moulds, it would cool first of all, on the outer surface, in 
contact with the mould, and finally assume the form of a tube with the 
wick lying loose in the interior. To avoid this wax-candles are made by 
suspending and stretching the wicks from a ring, held over the basin of 
melted wax. By means of a ladle the wax is poured through openings 
leading to the wicks, and as it trickles down it cools and adheres to the 
wicks. This is repeated, layer upon layer, until the desiied thickness is 
obtained. While still hot, the candles are rolled on a table of hard wood or 
marble, kept wet j in this way they are consolidated and made to assume 
the desired form. Recently, this process has been greatly improved by 
Messrs. Reiss & Oo., wax heated to the plastic extent only being forced 
through a tube along which the wick has been arranged, 

_ Before being used for candles the bees’-wax is bleached by being cut 
into thin ribbons and exposed in glass-houses to the sun until the whole of 
the yellow colour has been removed. It is more expeditiously bleached by 
means of sulphuric acid and potassium bichromate, the chromic acid liber- 
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ated removing the colour. Chlorine destroys the wax and hence cannot be 
used to bleach it, but cream of tartar or alum may be employed, and the 
French manufacturers actually use these reagents. English wax-candles 
and English refined wax are 'superior to the same articles made on the 
continent of Europe. 

III. — Other kinds of Wax. — I n addition to bees’-wax there are 
several kinds of vegetable waxes and waxes produced on plants through 
the parasitic action of insects. The best known of the latter class is the 
so-called Indian white wax. This is produced by the action of Ceroplastes 
ceriferos on the young twigs of Terminalia Aijuna and several other trees. 
Sppns' Encyclopisdia recommends that an effort should be made to ascer- 
tain if it would pay to propagate this insect. A reference has been ad- 
dressed on the subject, by Her Majesty’s Secretary of State, to the Govern- 
ment of India, and the subject is now being investigated by the Indian 
Museum authorities at Calcutta. The promised forthcoming report may, 
therefore, be awaited with interest, but from what the wt iter has seen of the 
samples collected in connection with the enquiry it is to be feared India is 
not likely to take a very important place in the world’s supply of these 
waxes. At present, however, little or nothing is known regarding the In- 
dian vegetable waxes. For further information see the account below. 

IV. — Tallow and Tallow-Candles. — Tallow is simply beef or 
mutton fat, or a mixture of both. If it be intended to make moulded 
tallow-candles tlie finest mutton suet can alone be used, but for “dip ” 
candles the refuse from the mould candles or the cheapest tallow fa 
mixture of all animal fals) may be employed. “Dips” or the candles 
made of tallow, by the process technically designated " dipping,” were 
in use long before the invention of moulding was thought of. 

In 1875-76, India exported tailow to the value of ^70,122, in t88o-8i, 
^ 37 » 4 ^pi in 1885-S6, R5i,gi4, and in i 889 - 90 > Tallow was im- 

m 1875-76 to the value of R42,i57, in 1880-81,1456,010, in 1885-86, 
«49,66S, and in 1888.89, R6o,622. As in the case of wax so with tallow, 
the exports are falling off and the imports improving. The trade is chiefly 
conducted with Bombay, and of the imports in 1885-86, R37,588 and in 
1889-90, R44,890 seem to have come from Great Britain. Whether or not 
this improving trade in wax and in tallow can be taken as an indica- 
tionof the growing importance of the (Snlli-sas) candle-maker’s industry 
oflndia must be a matter of opinion, since the manufacture is mainly in 
the hands of single workmen scattered all over the country. 

Candles made in India. 


Indian-made Djr Candles. — The following account of the art ol 
Mndle-makmg, as practised in India, expresses very nearly all that is 
known regarding the industry which from the consumption of candles 
must, Iiowever, be extensive;— ’ 

“The process of candle-making as practised in Lucknow by the 
chandler or B.itfj-snc is very simple, and onlv the rudest kinds are made 
resembling what are called in England ‘ dips.’ . ' 

chandler splits a long bamboo and makes a large hoop 
with It, and this he suspends from the ceiling. Or else he has a rough round 
mbie. At intervals in the ciraimference he cuts notches or grooves and 
from lliesc suspends country cotton thread. He boils up fat (charii) in 
a pldron, and when It IS at boiling point he takes a huge spoon or laW 

{karcfiha) with a hole in the bottom, and filling it so Dlaccs it f 
coding liquid trickles down the suspended thrafd. These c^nSSe 
made without reference to weight, but solely with reference to Icnirth 
which r,anges from a span {hahsht) to an ell {tidfli thnr). length, 
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“ Six seers of raw charhi cost about one rupee, and when boiled are 
reduced to 5^ seers. The fuel consumed is 5 seers of wood, costing one 
anna. Two men will make up a ^(miscellaneous) lot of jcandles 

in a day with these materials, and one and a half c/nVifacA’s of country 
thread to make wicks. The cost of thread will be about one anna. The 
workmen receive only 6 paisa each per diem, and one anna for miscella- 
neous expenses : total Ri-6 per diem. Thus, for an expenditure of Ri-6, 
the Bath-sas produces 5^ seers of candle. These he sells wholesale at ef 
seers for the rupee. This gives him 10 annas profit. The retailer also 
sells W weight at 2| seers per rupee, 

“ Coloured candles are manufactured in the same way. The colour is 
added to the fat when it is boiling, and is estimated to add about one 
anna to the cost price per seer. Wholesale dealers sell coloured candles 
by weight, but retailers sell them by number.” {Hoey, Trade aiid Manu- 
facUtres of Northern India.) It is interesting to add that the Lahore 
Gazetteer (p. too) alludes to a new industry started in that city in which 
tallow candles are actually moulded. These are described as clean and 
free from smoke ‘'as compared with the o\\ sht\ma~ddn or chirdv^f and 
hence “ it is no wonder they are comii^ into favour.” Balfour states that 
candles are made at Vizagapatam, Goa, Malabar, Patna, Calcutta, and 
Berhampore. It has already been shown that the largest trade in both 
wax and tallow is conducted in Bombay, a fact that would perhaps point 
to a considerable candle industry as probably existing m the Western 
Presidency. 

Moulded Candles, — For an account of the various methods pursued 
in moulding candles, the reader is referred to the numerous technical works 
that exist on this subject, or to the writer’s pamphlet on Candles, which 
appeared in the Selections from the Records of the Government of India 
for r8S3-8g. It need only be said, here, that recently a factory has been 
started in Lahore for the purpose of making candles by this process. It is 
not known to what extent the Bombay Steam Soap & Candle-works Com- 
pany ever succeeded in making candles on the improved methods of Europe, 
but the Company having closed its works it may be assumed that com- 
petition with European articles was too keen. 

It has already been remarked that perhaps as much science has been 
displayed in the preparation of the wick as in the purification of the fat. If 
saturated in borax it is found to be so weighted by the formation of an 
incandescent bead in the flame, that it turns over and thus protrudes and 
is rapidly oxidised. In that position it is consumed without necessitating 
the use of snuffers— the wick is trimmed automatically. 

V. — Other Fats and Oils emploved in the European Candle 
Trade, — After tallow the most important of the animal oils, used in candle- 
making, is undoubtedly spermaceti. This is obtained chiefly from the oil 
bladders of two species of toothed whales, vie., Catadon macrocephalus and 
Physeter macrocephalus. The oil derived from those sources is, however, 
too highly priced except, for the most expensive candles. It is in great 
demand for lubricating machinery. Common whale-oil, or_ that obtained 
from the whalebone whale (or toothless whale), is much inferior, and is 
generally known in trade as train-oil. This is rarely employed in candle- 
making except in the form of a refuse oil, which is purified for inferior 
candles. 

The principal vegetable oil used for candles is that known as palm oil. 
This is obtained mainly from the fruits of Elseis guineensis, a palm found in 
great abundance in Ashantee and Dahomey. A considerable amount of _ 
the palm oil of commerce is now obtained, however, from America, being ex- 
pressed from the nuts of Elseis melanocca. It seems probable that a certain 
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amount oE cocoa-nut oil is also being used for this purpose, but definite in- 
formation cannot be discovered. The odour of cocoa-nut oil seems a 
strong objection to" it. About 25,000 tons of palm oil ate annually used by 
the ^itish candle manufacturers. 

Perhaps the most remarkable advance in the manufacture of candles 
has been the utilisation of several mineral oils. It would be of the great- 
est interest to treat of this subject, but space cannot be afforded. The 
principal oils of this nature employed for candle-making are paraffine and 
ozokerit or earth-wax. {Con/, with Petroleum, Vol. VI.) 

V.-SOAP & materials used in soap-making. 

To the Natives of India soap is not of much importance. _ Soap-substi- 
tutes (see the article Detergents, Vol. 111 ., 84.-92) may be said to take Us 
place. A crude soap is, however, extensively made and used hy the 
washermen and dyers, but the North-West Soap Compan}', Limited, at 
Meerut, seem to be yearly gaining ground. Their soaps are by many 
regarded as quite equal to the best imported goods. Last year the value 
of their manufactures was returned at Ri,oo,867. Mr. Baden Powell 
alludes to soap of good quality as made at Sialkot and Gujrat. 
Lieutenant H. P. Hawkes {Report upon the Oils of South India, pp. 54-5S) 
gives particulars of soap manufacture at Tanjore, and gives prefevente to 
the Illupu oil (Bassia longffolia) over all others for soap-making. Pinnay 
and Margosa oils he considers about equal in vaiue to Gingelly and 
Ground-nut, but all these inferior to Illupu. Soap manufacture is described 
in many of the Gazetteers, &c„ as, for example, the following : — Bombay 
Admimstralion Report, 1871^72. pp. 366-373-, Bombay Gazetteers, Vol. 1 U., 
76, 2505 Vol. IV., 134 j Vol. VI., 57; Vol. VIII., 261: Panjab Settlement 
Report of Jhang, p. 63; Gazetteers; — Amritsar, p. 41; Shibpur, 75; 
Rdwal Pindi, 90 ; Lahore, loo; Gurddspur, 63, See. 

The following are the chief oils used by the Natives of India or exported 
for the purpose of making soap 

Arachis hypogma— Largely used for this purpose; Vol. I., 282. 

Bassia butyracea, Vol. 1., 405. 

B. latifoHa, Vol, I., 407, 

B. longifolia— Crushed seeds used as soap; Vol. L, 416. 

Camellia theffera, V ol. 1 1 , 83. 

Caauabis sativa — Hemp seed, used in Europe for soft soap ; Vol. H., 121. 
Cocos nucifera--Said to be of growing importance in European soap manu- 
. facturc, especially the inferior qualities ; Vol. II., 437-444. 

Helianthus annuus— Sunflower oil ; Vol. IV., 2n. 

Linum usltatissimum — Used for making soft-soap; Vol. V., 71. 

Melia Azaifjrachta, Vol. V., 212. 

Olea enropcea, Vol V., 483. 

Persea gratissima, Vol. VL, Pt. I. 

Sesamnm indicum— Very important in India, and its use in Europe has 
been recently greatly extended. 

Tallow or Murungana, Vol. VI,, Pt. 11 . 

Theobroraa Cacao, Vol. VI., pt. II, 

Vateria indica, Vol. VI., Pt. II. 

The Report of the Conference held at London in connection with the 
Colonial Sc Indian E.xhibition for 1886 on the subject of oils suitable for 
candles and soap, states that ^ Of all the oils showm it was thought that 
Ara^is hypogffia,.B^8ia latifolia, and Cocosaudfera were the most hopeful 
<-'^'J®"i®table interest was, however, shown in the pos 
sibihty of India being able to extend »>•= —n;— - - - - " ® 
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thought if this could be done the consequences would be serious to some 
parts of Europe, but invaluable to the numerous industries that were driven 
to seek substitutes for the already too highly priced olive oil.” Since the 
date of that report, strenuous efforts, it is believed, have been ffiade to 
extend olive cultivation in Kashmir. In Quetta it is a fairly, plentiful tree, 
and might be there more largely grown. 

VI.— OILS EMPLOYED FOR MEDICINAL PURPOSES. 

The following are the Oils chiefly used in India: — 

Albizzia Lebbek used in leprosy. 

Allium Cepa — Onion, expectorant, &c. 

A. sativum— Garlic, stimulant. 

Amomum subulatum — Aromatic stimulant. 

Anacardium occidentale— Externa! irritant. Leprosy, &c. 

Aquilaria Agallocha. 

Arachis hypogcea— Ground-nut. 

Argemone mexicana— External'use in ulcers, See. 

Atalantia monophylla — Rheumatism. 

Bassia butyracea — Rheumatism, &c. 

B. latifolia— Said to be useful in cepalalgia. 

B. longifoHa— Detergent. 

Benincasa cerifera— Anthelmintic. 

Cffisalplnia Bonducella— Useful in convulsions. 

Calendula officinalis. 

Calophyllum inophyllum— External use in rheumatism. 

C. Wightianum— Leprosy and cutaneous affections, scabies and rheuma- 

Carthamus tinctorius— Ulcers, &c. [ lism. 

Cedrus Libani, wn Deodara— Oil obtained from the wood— ulcers, sores 
Celastrus paniculatus— Oleum nigrum, is used in bers-bert. [ in cattle, &c. 
Croton oblongifolius— Purgative. 

C. Tiglium— The Purging Croton, a drastic purgative. 

Cuminum Cyminum — Stimulant, 

Cynometra ramiflora— Leprosy, &c. 

Dalbergia lanceolaria— Rheumatism. 

D. Sissu. 

Dipterocarpus alatus, 

D. Isevis, 

D. tuberculatus, 

D. turbinatus, 

Dugong— Substitute for Cod-liver oil. 

Gynocardia odorata—Chalmugra— Rheumatism, phthisis, leprosy, &c. 
Holarrhena antidysenterica — A thick red oil used medicinally, 

Hydnocarpus Wightiana — Ulcers, 

H. venenata — Leprosy. 

Jatropha Curcas — Purgative, also external application. 

Lard. 

Linum usitatissimum — External.^ 

Mallotus phillipinensis — Cathartic. 

Melaleuca Leucadendron— Cajput— Stimulant and diaphoretic. 

Melia Azadirachta- — Nim or Margosa — Anthelmintic and cxternailj to 
ulcer.s, rheumatism, he.adaches, &c. 

Mesua ferrea— Externa! for sores, 

Moringa pterygosperma. 

Mynstjca malabarica — Ulcers. 

Ncrium odorum— Cutaneous diseases. 

Olea caropca — Olive oil, 
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, Papaver somniferum — Demulcent. 

Petroleum. 

Pistacia vera — Demulcent and restorativer 

Pongamia glabra — A very valuable oil for skin diseases and possibl}’ use- 
Ricinus communis — Purgative. f ful in leprosy. 

Sarcostigma Kleinii — Rheumatism. 

Schleichera trijuga— Skin diseases. 

Seraecarpus Anacardium — Rheumatism and leprosy. 

Sesamum indicum— pemulcent, &c. 

Strychnos Nux-vomka. 

Vemonia anthelraentica. 

Zanthium strumarium. 

OIL-CAKES. 


References. — 7ottr. Royal Agri.Sac., Em^land, Vat. X. {1840), 4! 9-494 ; 
XU. ltSs2), 522; XIX. {jSsS), 5/5,- XXIV (iS 63 ),sS 9 t XXV. OA64), 
s34-23g; Vol. XU., Second Series {1S76), 296; XIV. (1878), 46S ; XX., 
36 1 • Anderson’s Agricnllural Chemistry; Morton's Cyclopcedia of Agri 
culture. Art. Oil-cake, Vol. U., si3 to 516; Encyclopcedta Brit., Art. Oil- 
cake, &c., Sfc. 


The Journals of the Royal Agricultural Society of England have for 
many years past contained numerous papers which deal with the introduction 
of the various oil-cakes as articles of cattle and sheep food, or as manures. 
Much less, however, is said of the uses of these by-products as manures 
than as articles of food, and it seems probable that in modern agriculture 
this feature of the oil-cake traffic is less valuable relatively in Europe than 
in India. The reader will find information regarding the properties of the 
chief oil-cakes of India scattered throughout this work under the scientific 
names alphabetically of the various plants from which they are obtained, 
such, for example, as under Arachis, Brassica, Cocos, Gossypium, Guizotia, 
Linum, Papaver, Ricinus, and Sesamum. In European commerce the dis- 
tinction into these forms of oil-cake is, however,rarely made, and the interest 
may be said to be concentrated chiefly in the various qualities of cake as 
articles of cattle diet in which purity or adulteration constitute the chief fea- 
tures of interest. The exact properties of the individual forms of oil-cake 
do not appear to have been made the subject of any very special investiga- 
tion. Linseed-cake (Linum) would seem to have been first appre- 
ciated, and a standard of value became current in trade according to the 
purity of the sample from admixture with other oil-cakes or adulteration 
with extraneous and injurious materials. The properties of Rape-seed 
cake (Brassica campestiis) would appear to have next been recognised, 
and a percentage of admixture of this with Linseed was accepted by some 
purchasers and condemned by others. Mustard (Brassica alba and 
nigra of Europe and Brassica juncea of India) and Castor-seed {Ricinus) 
u'Cre also early viewed as injurious admixtures, and the duty of the Agp-i- I 
cultural Chemist, on being consulted by the farmer as to the value of a ; 
sample of cake, largely came to be the ascertainment of the presence of 
castor-seed or of other injurious materials. Shortly after the American 
War of Secession a strong interest was awakened in cotton-seed cake.^l 
Experiments were tried both with the decorticated and the entire seed, and 
results of such value attained that a position was gradually recognis^ for 
this new form of cake. Many other minor forms of cake have also been 
experimented with, such as ground-nut (Anschis) and hemp (Cannabis), but - 
these, instead of assuming a separate position, have apparently drifted into 
the category of cheap and not vety objectionable admixtures. To this 
class also would seem to belong one or two other oil-seeds and cakes that 
are exported from India, such as 717 (Sesamum), Niger-seed (Guizotia), 
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safflower (Carthamus), cocoa-nut, &c., &c. It is, indeed, somewhat surpris- 
ing that a seed so extensively grow'n in India as Ttl, and one in which the 
exports to Europe are by no means insignificant, should never, apparently, 
have attracted separate lecognition {Conf. with p. 475). For many years 
past the c-xports in this oti-seed have been steadily increasing} the trade has 
expanded from 779>333 cwt. in 1870-71 to i,775>559 cwt. in 1889.90 ; but 
in 1883-84 they were 2,843,382 cwt. The bulk of these exports go to 
France, but there is nothing to show to the contrary that the cake obtained 
on the expression of the oil is not being largely used in admixture with 
standard calces. The chemical properties and physiological actions of 
sosamum cake do not appear to have been carefully determined, and it 
would, therefore, seem a subject well worthy the consideration of Agri- 
cultural autho-ities in Europe to extend their enquiry beyond the mere 
mechanical e.xamination of prepared cakes to a determination of each of the 
separate products. Some of these may be far more injurious than is 
supposed, while others may not have attracted the recognition which they 
deserve from being used purely as admixtures in the articles sold under 
various trade names as forms of Linseed-cake. 

The volumes of the Jobrnal of the Royal Agricultural Society, cited 
above, are those which more especially deal w'ith the subject of oil-cakes, 
I'hese contain many observations of great practical value w'hich it may not 
be out of place to review here very briefly, the effort being made to carry, 
as far as possible, the facts brought out by .the various writers, under the 
headings of the separate cakes dealt with. Mr. J. Thomas Way, then Con- 
sulting Chemist to the Society, furnished in 1849 one of the most complete 
articles which has as yet appeared, though in some features of the 'enquiry 
his experiments .and 'chemical results have been since more thoroughly 
elaborated. 
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I.— LINSEED-CAKE. 

Mr, Way says: "The consumers of linseed-cake in this country are 
almost unanimous in the belief that the different samples of this article arc 
of varying value as food for stock. Where such an opinion as this is general, 
it would argue little wisdom to dispute its correctness ; it only remains to 
investigate the cause. When linseed, ground into coarse powder and 
digested with a small quantity of water, with the aid of heat, is exposed to 
strong pressure,' tw'O products are obtained— the one, an oil of well-known 
characters, linseed-oil ; the other, the cake which remains in the press. No 
other substance but oil (except a small quantity of water) is separated from 
the cake j and the two products, therefore, correctly represent the composi- 
tion of the seed from \('hich they are derived. Linseed is known to consist 
principally of mucilage, or gum, sugar, oil, and albuminous matter — the 
three former being substances devoid of nitrogen, the latter having the 
same composition as the flesh of animals, or the gluten of wheat. No w, as 
linseed-oil contains no nitrogen, it is obvious that the cake must be richer 
than the seed in Jalbuminous principles in the exact proportion of the oil 
which it has lost by pressure. Given, then, the composition of any sample 
of seed, and the quantity of oil which is expressed from it, we have by the 
simplest calculation the composition of the cake.” Proceeding with his 
enquiry into the supposed different feeding values of the linsccd-cakcs of 
various countries Mr. Way says ; “ There are, indeed, two distinct circurn- 
stanccs which might influence the value of cake, independently of its chemi- 
cal characters — the flavour, ivhich is more or less agreeable to stock, and 
^e stale of division — the fineness or otherwise to which the seed is ground, 
j ° this latter circumstance, in all probability, very great differences in the 
« rj ''i? of specimens of cake might with justice be referred. 

tJoth these causes of variation — ^the mechanical condition of the cake and 
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its flavour- lie, however, out of my province, which is confined to the 
chemical composition of the substance in question : — 

/si— then, we must inquire. Is there any real difference in the chemi- 
cal composition of various cakes ; and, if so, does the distinc- 
tion apply to those of different manufacture or origin ? 

2)id— Is the difference (supposing there to be any) sufficient to account 
for the observed effects in feeding ? and 
3rd— Is it to be attributed to adulteration, or to necessary variation in 
the composition of the seed ? ” 

To answer these questions Mr. Way performed an extensive series of 
analyses. While commenting on the chemical composition of linseed he 
pointed out that the mucilage, sugar, and oil are the fat-forming constitupts 
and the albuminous the muscle-forming. To variations in the proportions 
of these constituents he accordingly devoted his energies, examining both 
samples of commercial cakes and of linseed. “ In order, ” he concluded, 
“ that the reader may trace the differences, and that he may also observe 
the absence of any such distinction in the case of nitrogen, I shall here offer 
a table of the average composition of the specimens from different 
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Mean Composition of Linseed-cake from different Countries. 






Nitrogen. 

Oil. 

Water. 

Ash. 

French 

8 specimens' . 


472 - 

9 ' o 6 

7 ' 6 o 

7 ' 8 o 

American 

7 



474 

ir4i 

7 ’60 

6-35 

English 

9 

9* • 


4’S7 

I3'52 

8'6o 

7'27 

German and Dutch 

3 



4'6 s 

9-84 

7-98 

9'S6 

Russian 

2 



5*»4 

n-86 

8'88 

8'39 

Italian 

2 

yy • 


5’o3 

II ’84 

9'o3 

7’5S 

Sicilian 

2 

yy ♦ 


472 

6’8o 

9-46 

8'02 


“ From that statement it would appear very evident that the specimens 
of French, American, English, German, and Sicilian cakes are on the average 
practically alike in regard to nitrogen. Neither should we be inclined to 
believe that the Russian or Italian would have furnished an exception to 
this rule, had a sufficient number of samples been examined. On the other 
hand, there is an obvious difference between the qugintitjf of oil in the cakes 
of different countries.” 

^ Mr. Way then summed up his opinions as follows : “ We may conclude 
this subject by .recapitulating the conclusions to which we have been led : — 
“I. The samples of cake differ considerably both in the proportion of 
albuminous matter and of oil contained in them. 

"2. That in respect to the former (the albuminous matter) there would 
appear to be no general distinction between home-made* or foreign cakes. 

“ 3. That in the proportion of oil there is reason to believe a general dis- 
tinction does exist, more especially between English and French cakes and 
in farour of the former. ’ 

“ 4. That there is no reason to believe that linseed-cake is adulteratedat 
any time with sand or other earthy matter— adulteration by other matters 
being also rendered unlikel}'. 


• I “home-made.” This term merely implies that the seed was pressed at 
home, there being no evidence to show that the seed in any of the EngdUh cakes 
described was other than foreign seed. 

30 
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“ S, That different samples of seed, free from admixture of other seeds, 
or from impurity of any kind, present variations in the proportion of ajbumi- 
nous matter amply sufficient to account for those found in speciptens of 
the cake. ' 

“ But whether the differences in chemical composition of the cake are 
such as to accppnt for observed differences in feedipg properties, it is left 
with the reader to decide.” 

There are two features in the abovp five conclusions fhat seem worthy of 
comment. The foot-note to No, ’2 leaves if open to jJoubt but that a certain 
share of the merif of jthe Eng'ljsh cake may have been due to the imports of 
Indian Linseed. Mr. Way does not, unfortunately, seem to havehad a sample 
of Indian cake and seed to compare with the others he examined, but the 
exports from India to Eng'land of linseed at the time of his experiments 
yere very considerable. The other point of interest is contained in his fourth 
conclusion, A perusal of the numerous papers that have appeared within 
the past few years in the journals of the Royal Agricultural Society will 
suffice to show that at the present day adulteration is being practised to an 
alarming e^ftenti Indeed, it plight almost be said that interest in the subject 
is now entirely confined to the discovery of easy methods by which adul- 
teration may be detected. 

In a paper by Mr. W. Wright, on the Management of Breeding Cattle 
published in the Journal for 1858, it is stated that the total value of linseed- 
cake cqnsumed in England during that ypar might have been estimated at 
£•2,000,000. In 1878 Mr. J. Algernon Clarke published in the Journals 
of the Society a paper on Practical Agriculture. He there states that 
in 1878 the United Kingdom imported 190,225 tons of oil-cake, and 1,998,130 
quarters of linseed, all but a small portion of which was undoubtedly used for 
feeding purposes, either as linseed or when made into cakes, and equivalent, 
at about 14 tons of cake per 100 quarters of seed, to about 280,000 tons of oil- 
cake. This, he estimates, amounted to about i ton offcake to every 100 acres 
of land cultivated {Vol. XlV., 468). “ The East India qualitiesj” says 
Mr. Wright, “ in general are tolerably even, seldom vary to any appreciable 
extent, at the respective ports of shipment. They yield the greatest quan- 
tity of oil, and after pressure the cake is no doubt more nourishing and 
valuable than any other. But the bulk of the supplies is^ furnished by , 
other countries more subject to variation of climate, and uniformity of 
quality in different seasons is not obtainable. Inferiority in quality is 
usually accompanied by adulteration, a variety of seeds being found 
mixed with the linsee^, such as wild irape (Brassica camp^tris), wild mustard 
or charlock (Sinapis arvensis), seeds of Lolium perenne, of dodd^ fCuscuta 
epilium), and of willowrweed and millet (Panicum miliaceuni). The bulk 
of the linseed being imported from the Black Sea, the standard of quality 
and price is chiefly regulated by the importation from thence.” Mr, 
Wright then deals with the chief cause of adulteration and the difficulty 
that exists in checking It. A deputation of Crushers waited on a firm of 
Greeks in whose hands a large share of the Black Sea import trade rested, 
in order to remonstrate %vith them as to the injurj' that was being done to 
the trade through adulteration. “ The deputatiop were shown,” says Mr. 
Wright, “ a sample of pure Unseed, and also one containing the admixture 
Complained of, and being requested to state their ‘opinion what price such 
linseed, on arrival here, would command in the market, were forced to 
admit that competition for seed amongst crushers, had much influenra 
Over the quality of the article supplied, and that the reaci3' sale which 
could be found for an inferior quality removed all inducement from the 
seller to ship a genuine article.” 

"Our brethren across the Atlantic,” says Mr. Wright, “have studied 
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tVie art of manufacturing linseed-cake. , What they produce is faultless to the 
eye, and, if not always perfection to the taste, it is thin, tender, flaky, and 
finds a ready Sale in this countrj' at the highest market price of the day, 
the question of genuineness being left entirely for subsequent determina- 
tion. The cake pleases the eye and is ahvaj's in good demand j what more 
is required ? Farmers have only themselves to blame in this respect. A 
considerable quantity of .cake is now used for feeding sheep, and for this 
purpose cake of a tender kind such as this is preferred : it is produced by 
the addition of bran in its manufacture. Thus the farmer has to pay 
y^io or per ton for cake which pleases the eye, in this country, but 
omits to consider that for this he has to pay dearly for the admixture of 
bran, which costs ,^4 or £5 per ton, and in the United States, probably 
about half that price.” . _ , _ ' 

Many subsequent writers hold that the admixture of bran is, however, a 
commendable practice, as it checks (by supplying starch) the tendency of 
pure cake to cause indigestion. Mr. Wright, however, furnishes some 
additional information to what has already been given as to the composition 
of linseed-cake. The finest quality, he says, is made as follows : — 30oib 
of ground linseed are mixed with aSlb of ground-nut cake, 2 Sib of rape-seed 
cake, and 281b. of bran. The second qualities are made of a smaller admix- 
ture of linseed with a considerable part of the undermentioned articles ; 
and the third qualities are made wholly of the last named of the following 
articles, loithout any linseed at all:— 


LINSEED. 


Mixture of 
Bran. 


Composition 
of the cake 
of commerce 


Foreign linsefed-cake. 
Dodder-seed Cake. 
Poppy-seed cake. 

African ground-nut cake. 


Gaslor-oil cake. 
Rice-husks. 
Cotton-seed cake. 
Rape-seed cake. 


” Sometimes the whole of the above are mixed and worked together ; 
but a supply of each is not always on hand j and some or all, according to 
circumstances, are introduced to make up the desired quality.” 

The late Professor A. Voelcker, in a lecture delivered before the Royal 
A^icultural Society in 186.3 dealt with the subject of the Adulteration of 
Oil-cnhes. He there stated that ‘‘The great demand for all kinds of oil- 
cake, more especially the g^eat demand for linseed-cake, has led to an 
amount of adulteration of which the practical farmer is hardly aware.” 
“ When w e find one cake nearly as white as a poppy-cake, another very 
dark, and another like American barrel-cake possessing the nice colour of 
linseed itself, we have here good primd facie evidence that the light cake 
is probably mixed with white-poppy cake, the dark-coloured with rape- 
cake, and that the third is in all probability the pure linseed-cake.” Doubt- 
less as a practical observation these opinions are correct for linseed-cake 
as actually met with in trade,but it may be pointed out that India possesses 
a linseed that is naturally as white as poppy seed, and it would accordingly 
afford an almost white-cake of pure linseed. , To what extent the Indian 
white linseed finds its way to Europe is a subject of some doubt. From 
its being largely used as an article of human diet in India it would probably 
afford a considerably more wholesome cake than the ordinary red form. 

But to continue the review of Professor Voeicker’s opinions : ” I shall' 

firet direct your attention to those admixtures which are in themselves 
injurious, and secondly, to those which become injurious during the time of 
keeping the cake. There are also matters added to oil-cakes which de- 
teriorate the quality of the meat produced by imparting to it a bad flavour 
so .as to lower its market value. Let me first point out what are the charac- 
ters of genuine or pure linseed-cake. A good pure linseed-cake ought to 
be made of nothing but pure linseed— practically speaking-pure, not abso- 


Colour of. 
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lutely pure ; for such seed is not to be found in the market. The condition 
of linseed as imported varies in reality to an enormous extent. Many 
oil-cake dealers guarantee their cake as genuine, made from genuine seed 
as imported ; but this is really no guarantee whatever.” The Professor 
then exhibited samples of linseed as imported which varied from Bombay 
good quality with 4^ per cent, admixture to RijefI common with 70 per 
cent, adulteration. “ Now,” continued the Professor, “ if the seeds that occur 
in linseed were all of an indifferent quality, that is to say, of a character 
not injurious to life, the injury would not be so grekt, but some of them are 
poisonous. From several samples of linseed I have separated the seeds 
and ascertained their botanical characters. In one particular sample I 
counted not less than 29 different kinds of weed-seeds, and among them 
the following which were more or less injurious : the common darnel, which 
is frequently present in considerable quantities in the inferior samples of 
Petersburg seed ; corn-cockle, which often produces very serious effects 
on the animal system j wild radish, which occurs in some samples of Alex- 
andrian seeds, and is very pungent ; wild rape, which is not, properly 
speaking, a rape, but rather a mustard ; charlock, or the common wild 
mustard. All these are seeds which it is positively known are injurious to 
the health of animals. But there are others which, as I stated at the 
beginning, impart a disagreeable taste to the meat of cattle fed upon 
inferior cakes. The Gold of Pleasure, or Camelina sativa, is such a seed, 
giving a disagreeable taste and also a deep yellow colour to the fat of 
animals. From the appearance of Camelina cake, you would think it 
ought to be nutritious ; but it is an inferior description of cake, because it 
deteriorates the quality of the meat. Another seed of an injurious charac- 
ter is the purging flax.^’ The Professor next explained to his hearers that 
a good cake should have a light colour and give an agreeable odour when 
dissolved in water. " When linseed-cake has been kept for a length of 
time, its mucilaginous properties more or less disappear. Mucilage is a 
substance that is very apt to spoil when kept in a damp place. If a cake 
does not become gelatinous on being mixed with water, it is not one of the 
best descriptions ; but then the reverse does not follow as a matter of course. 
A cake may become gelatinous, and yet be inferior. Wild mustard and 
rape-seed very commonly occur in inferior linseed: when such cakes are 
mixed with water a more or less pungent smell of mustard is developed.” 
“ Among the common materials used in adulteration is bran, a material 
which possesses some feeding properties, and may with advantage be given 
with linseed-cake j but it is much more desirable to buy bran and pure oil- 
cake separately ; for it is impossible to ascertain in what proportion they 
are mixed.” “ By mixing linseed with bran, and adding at the same time 
rape-seed, you make up for the deficiency of nitrogenous matter by the 
rape-seed. Thus a clever oil-cake mixer may readily produce such a 
mixed cake as will exhibit upon analysis the same amounts of oil, flesh- 
forming, and albuminous matter and the other constituents as are usually 
found in genuine pure linseed-cakes. The mere analysis, therefore, does 
not give any idea of the purity of the cake.” 

Professor Voelcker concluded his lecture on oil-cakes by alluding to 
the poisonous nature of moulded cakes. The mixture of bran, he says, “is 
very apt to produce mouldiness. The cake is more porous and softer than 
pure linseed, and consequently far more liable to deterioration in a moist 
atmosphere than pure cake. In fact, it would seem that all mixed cakes 
are more liable to this degeneration than pure ones of whatever seed they 
may have been formed.” Professor Voelcker thought that the poisonous 
property of mouldy cake was due to the growth of a fungus. “ One sample 
of such cake,” the Professor slated, “had, to his knowledge, killed not less 
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than fourteen sheep, three horses, and a pony belonging to a gentleman who 
gavV°hem only small quantities, the whole of the animalshaymg been killed 
fithin two days.” Professor Voeicker. in an essay on The Influence of 
ChlniLl Discoveries on the Progress of Enghsh Agriculture (Journal, 
Vol XI V New Series, 571), seems to take, however, less exception to rape- 
^eed Vaketharmi^lht be inferred from the above passages “ L>nf ed and 

Raoe-cake ” he there says, •' especially the former, are largely used for feed- 
•mg a^d fat enine purpoL, and if pure and 'aigood condition, no food is con- 
L"ler^ to equal linse^-cake for rapidly fattening sheep and oxen In the 

annu^ issue of the Journal for 1884, Professor Voeicker publishes some 
useful facts regarding Hard-pressed and Indigestible Linseed and De- 
^ifticatedCottLcakel “ Several cases,” hesays, “were brought under my 
notice in which the use of linseed-cake was suspected to have done injury 
to stock. A careful examination of the suspected cakes, however, showed 
that no ingredients prejudicial to health were present, nor that the c^es 
in ouestion were mouldy or in a condition of incipient decomposition. The 
linseed-cakes complained of were, however, without exception, very hard- 
pressed-some as hard as a board, and on analysis proved o be greatly 
Seficient in oil. Owing to the improved machinery which of late years has 
been introduced pretty generally in the American and in not a few English 
SmiUs iS^^^ niori thoroughly crushed and harder pressed 

■ than in former years, and is thereby deprived more efficiently of its oil. 

■ Of all the constituents of food, ready-formed oil or fat unquestionably is 
the most valuable. Linseed-cake, comparatively speaking, poor in oil, is 
conseauentlv less valuable than cake richer in that substance. In round 
numbers lib of fat goes as far as 2^1b of starch or sugar in fulfilling simi- 
lar functions in the animal economy. Apart from the greater feeding and 
fattenine value of linseed-cakes rich in oil, such cakes possess the further 
advant^eof bemg softer and more readily broken up into small bits than 
hard-pressed cakes, which, as a rule, are deficient in oil.” Professor 
Voeicker then furnished the following analyses of five samples of hard' 
pressed linseed ; — 


Hard-pressed 
Cakes, 


Composition of hard-pkessed Linseed-cakes. 


LINSEED. 



No. I. 

No. 3. 

No. 3. 

No. 4. 

No. 5. 


12*02 

*i'o3 

12*40 

iroi 

irio 

on 

6‘76 

7‘93 

7-37 

6-33 

6-83 

* Albuminoids • . • 

3'’75 ■ 

27-81 

28-31 

32-94 

25-87 

Mucilage, sugar, and diges- 

33’62 

35'99 

36-13 

35-07 

36-82 

tible fibre. 

Indigestible woody fibre 

10-37 

7-16 

9'39 

8-go 

10-73 

(cellulose). 

t Mineral matter (ash) • 

5-48 

io-o 3 

6-40 

575 

8-65 


100*00 

100*00 

100*00 

100*00 

100*001 

• Containing nitrogen . 

5*08 

4*45 

4*53 

5*37 

4*14 

Including sand • • • 

0 't 9 

4*74 

1-3S 

0*1S 

3-65 


Commenting on these analyses Professor Voeicker says that sample 
No. S refers to an adulterated linseed-cake, which, moreover, was made 
from dirty, that is to say, badly screened seed ; “ but No, 4 cake I found,'” 
he adds, “ was made entirely from unusually clean linseed. Unfortunately 
it was very ha'‘d-pressed, and poor in oil in consequence, and I have no 
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doubt all the more indigestible because it was so rich in albuminoids.” The 
person who submitted that cake for report informed Professor Voeicker, that 
it had killed two cows, upon which the Professor wrote ; “ On analysis I 
did not find a trace of any metallic or mineral poisons in it, nor did the mi- 
croscope reveal any injurious or questionable weed-seeds ; the cake, indeed, 
was made, as just stated, from unusually clean linseed and nothing else, 
but, unfortunately, it was as hard as a board. I think it very likely that it 
caused the death of the cows, not because it contained any positively 
poisonous ingredients, but because it was poor in oil and rich in nitroge- 
nous compounds, and was in a mechanical ’condition in which such cake, 
as usually given to stock, is unquestionably most indigestible.” 

"For comparison with the preceding analyses, I append the following 
three — one representing the composition of a pure linseed-cake of average 
quality, somewhat poor in oil; 'the second showing the composition of 
superior linseed-cake, and the third that of a pure linseed-cake of the best 
quality • 


Composition of three pure Linseed-cakes. 



No. I. 

No, 2. 

No. 3. 

Moisture 

Oil ... ...... 

* Albuminous compounds ..... 
Mucilage, sugar, and digestible fibre . 

Indigestible woody fibre (cellulose) . . 

t Mineral matters (ash) 

13’ZS 

io'33 

32'<i6 

30'8o 

8'26 

5*30 

I2'44 

12'10 

29*56 

31*18 

8*67 

5'99 

12*06 

13*76 

29*31 

29*96 

10*13 

' 47s 


100*00 

100*00 

100*00 


• Containing nitrogen S'I3 4'73 

t Including Band o'40 fsg o"64 


The reader should consult the article Linum usitatissimum — Linseed — 
Vol. V,, 56 to'yj, for further information. 


RAPE St 
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113 


II.— RAPE AND MUSTARD OIL-CAKES. 

Oneof the earliest statements regaling Rape-seed-cake is that published ■' 
by Mr. J. Thomas Way in 1849. In his paper on this subject he gives 
the following tables of the analysis of rape-cake and rape-seed 


Analysis of Rape-cake. 




Nitrogen. 






isfc 

Analysis. 

2nd ^ j 
Analysis, j 

Mean. 

Oil. 

'Water. 

i 

Ash. 

Sample No. r 
Sample No. 2 

• 

5*29 

5*62 

t 

5*17 

5-54 

5*23 

5*58 

• 11*63 

10*62 

7’o6 

6*62 

5*70 

io’4i 
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Analysis of Ratf-sfjd. 

NiyRoocK. 

Oil. 

1 ■ ! 

Water. 1 Ash, i 

1 

ISt 

Analysts. 

end 

Analysis. 

Mean. 

4-17 

4-26 

4-r 

37-S4 

! 

C-44 1 3*3 f 


" All that can be said from the abo^-e analj'sis of rapc-cakc is, that it is 
wy much the same with that of linsccd-cake. Till lately, however, the 
hot flavour of mpe-cakc has been an insurmountable objection to it as a 
substitute for the more costly article. Rape-cake has been more often em- 
ployt^ as manure. The followintj analysis of its ash, made for me by Mr. 
Eggar, will not, therefore, be without interest : — 

Composition in too ports 0/ the osh of Rapt-enhe. 


Sand and Silica . 
Phosphoric Acid . 
Carbonic Acid , 
Sulphuric Acid . 

Lime 

Maffnesia . 

Oxide of fron 
Potash 
Soda . 

Chloride of Potassium 
Chloride of Sodium . 


>3’o; 

30'70 

2'IS 


i 


8-6i 

1475 

4'50 

srpo 


0 '\^ 

O -40 


nAPE As 
MOSTABO. 


Valuable 

manure. 


100*00 


" The ash of rapc-cakc is, therefore, in every respect the counter-part to 
that of linsecd-cake. A ton of Ihceakcwill cont.ain leSIb of minen*! matters, 
one-third of which is phosphoric acid, one-fifth potash, and onc-scvcnth m.ag- 
ncsia. Even although, .*is in the second specimen of cake analysed, the 
total quantity of ash should be greater, the .above numbers will hold good, 
the excess being sand.” 

In Morton’s Cyclopedia of Agriculture it is stated that ” Rapc-c.ake 
which has for .a long time been used on the Continent, in the form of rape- 
dutt, .as an excellent manure, h.as lately been imported into this country 
in large qU.antitics ; and is now used both for feeding cattle and sheep, 
and for m.anuring the land, much more generally than w.as the case some 
years back.” Then, again, .after the remark tfi.ai rnpc-ol! is apt to turn 
r.ancid and the quantity of it left in the cake is li.ablc to give a flavour 
objected 10 by c.attle, the following occurs: “ Sheep, however, as shown by- 
Mr. Pusey, do not dislike rape-cake so much as datUe, and thrive upon it 
remarkably. Rapc-c.ake being much cheaper than Hnsced has been for 
this TC-ason recommended for the fattening 01 sheep." 

From the aboyc sketch of the chief opinions that ha\a: been adyaanced 
fcg.arding rape and mustard-cake mixed with linseed, it will be seen that 
both are rbjt^ed to in cakes intended as cattle food, a pnn-aler.cc of mus- 
tard, according to some writers, rendering the mixed cake almo't, if not 
entirely, poison. In support of this statement it need only be ncccssarv- to 
quote ere or. two of Professor Vecitker’s re.*narks. ” Wild mustard 
and rape-^erd very comm.orly occur in inferior linseed; when s-ach cakes 
arc mixed with vratcr.a moreo* less poftgent smell of mustard is deyc- 
lupcd. I may obsen-e, in p.assirg, that mpe-Cake ought always to be 


Bnpe-dust. 


Rnpc-cako 
recommended 
for Sheop. 
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tested in this mcinner ; for rape-cake, especially that which is sold as Indian 
seed, very generally contains a large amount of mustard seed, and be- 
comes so pungent tnat it is c,xtrcmcly injurious to cattle. 1 have here a 
sample of a cake sent to me for examination not long ago, which had 
killed three oxen. It is a rape-cake of the description just named, 
Indian rape-cake containing a good deal of vvild mustard.” But many 
writers speak almost favourably of rape-cake, and even Professor. 
Voeicker himself, in one of his last papers (quoted above at the end of 
the remarks under Linsccd-cake), links it with linseed as a useful feeding 
cake. The explanation of these somewhat conflicting opinions would 
seem to be a confirmation of the contention advanced by the writer 
under Brassica (Vol. I., pp. 520 to 534) that greater care is necessary 
than is apparently made by the exporters of rape and mustard-seed 
from India. Little or no true mustard-seed is grown in India. 
The mustard of Indian commerce is the seed of Brassica juncea, a per- 
fectly distinct plant from the mustard of Europe. At the same time 
the properties of the various forms of seeds exported from India 
as rape, differ from each other as widely as the mustard of India 
from the mustard of Europe. It seems highly probable therefore that 
the evil effects observed by many writers from pure rape-cake and from 
linseed-cake which contains rape or mustard, are explicable by the 
theory that certain of these seeds are more injurious than others. This 
hypothesis would, therefore, seem to call for more careful chemical investi- 
gation into the nature of the separate seeds of Brassica obtained in India. 
The habit of growing rape and Indian mustard intermixed with linseed is so 
wide-spread in this country that it seems likely^ many years will have to 
elapse before the rayats can be induced to alter their time-honoured practices. 
The drying property of linseed is greatly lessened by the admixture, but 
to the people of India this is no serious disadvantage, so far as they are 
concerned, in the consumption of oil. For the export trade it is quite other- 
wise, and, since the bulk of the linseed is grown for the foreign markets, it 
would seem at least desirable to be able to recommend the avoidance at 
least of the cultivation of a form or forms of Brassica which not only 
lower the value of the linseed, but render the cake to a large extent a dan- 
gerous article of cattle food. 

For further information the reader should consult the article Brassica, 
Vol. I., 520 to 534. 

III.— COTTON-SEED-CAKE. 

The reader will find a certain amount of information on this subject in 
the article Gossypium {Vol. IV,, 33-37), but it seems desirable to supple- 
ment the opinions there advanced in the light of the present article, namely, 
with regard to specially prepared oil-cakes which are to a large extent com- 
binations of more than one form of the by-products of Oil Mills. It seems 
unnecessary, however, to do more than give here the opinions of the late 
Professor Voeicker. In his lecture delivered in 1863 on this subject, 
the Professor said Allow me now to direct your attention to cotton- 
cake. Cotton-cake of the best character is hardly ever now met with 
in the market; the horrible American war has cut ofF our supply. 
Cotton-seed has a hard shell, which, in some varieties, amounts to one-half 
the weight. The best cake is made from the kernels only ; but it is not 
made in this country, because we have not the proper machinery for shell- 
ing seed.” “ In the whole seed cotton-cake there is sometimes such an 
ej^ess of husk or indigestible cotton-fibre present, that the* animal which is 
ted upon it has not_ the power to digest it ; a mechanical stoppage takes 
place in the lower intestines, inflammation of the whole intestinal canal 
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ensues, and the animal dies. In these cases the death is frequently mis- 
taken for a case of real poisoning j but there is nothing either poisonous or 
deleterious in cotton-seed ; nevertheless, it acts injuriously, by causing a 
mechanical obstruction, and the result is the same as that _ sometimes pro- 
duced by a strong irritant or metallic poison. There_ is,_ indeed, great 
danger in giving the whole cake made of the seed indiscriminately, that 
is to say, m too large a proportion ; it ought always to be given in the 
form of meal, together with roots or other succulent food which nave a tend- 
ency to keep the bowels open.” 

In his later paper published in 1884, Professor Voeicker deals with 
the degeneration of decorticated cotton-seed-cake, due to hard pressing, 
from the use of more perfect means of expressing the oil. The same 
result is attained as has been shown with hard-pressed linseed-cake, ma., 
a cake poor in oil and unduly rich in albuminoids. He furnishes the fol- 
lowing analyses of nine samples of cotton-cake taken at random from the 
analytical results of a large number of cotton-cakes examined 


COTTON- 

SEED-CAKE. 


Composition of Decorticated Cotton-cakes of variable quality. 



No. I. 

No, 2, 

No. 3. 

No. 4. 

No, s. 

Moisture .... 

9"28 

8-59 

T95 

8*75 

8-95 

Oil 

• Albuminoids . . 

Mucilage, sugar, and 

I2'93 

22*10 

16-57 

15-70 

10*23 

46'37 

42-87 

42’37 

49-02 

49-04 

digestible fibre 

Indigestible noody fibre 

2Vg2 

17*29 

22-85 

17*52 

22*92 

3*47 

3*31 

3-10 

3‘5i 

3*21 

Mineral matter (ash) 

6‘o3 

5’84 

7’'S 

5‘5o 

5’65 


loo'oo 

100*00 

100*00 

100-00 1 

100*00 


* Containlnf; nltroRen . . 7'.|j 6'86 6-78 7‘S5 7'04 


-Composition op Texas Decorticated Cotton-cake. 



No, 6, 

No. 7. 

No. 8. 

No. 9. 

Moisture 

Oil . _ . , . - . 

•Albuminoids ..... 
Mucilage, sugar, and digestible fibre . 
In^ffcstible woodj- fibre (cellulose) 
Mineral matter (ash) ... 

jo'15 

15*26 

38-37 

19*84 

10-83 

5-55 

lo'oS 

11-66 

40-69 

24’6S 

7-03 

5-89 

11-45 

10-60 

38-62 

25-57 

8-26 

5'So 

10-95 

8-76 

40-87 

23-29 

10-83 

5-30 


100*00 

100*00 

100*00 

Ioy-00 


• Containing nitrogen .... 6 J 4 6’si ^ C'ai 654 


“ The preceding analyses show that the proportion of oil in decorticated 
cotton-cake varies from 8| to 22 per cent , and the percentage of albumi- 
noids in round numbers from 38 to 49 per cent A food containing 
nearly as much as half its weight of nitrogenous constituents and only 10 
per cent of oil, pressed into a hard cake, is not suitable for herbivorous 
animals. Such food requires to be ground into meal, and largely diluted 
with starchy or similar meals that are comparatively poor in nitrogenous 
compounds, in order to be a wholesome and safe food' for ruminants.” 
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Speaking of cotton-cake Mi". W. T. Oarningfb'n' in 1878 {Pastoral 
Husbandry) wrote : "■ A mixture of equal parts of linseed and decorticated 
cotton-cake is found a most suitable food with grass, the cotton-cake check- 
ing the purgative nature of the grass. A daily allowance of this” mixture, 
commencing with 4ib increasing to 6B), as the’ beans approach' ripeness, 
and costing' from 2s. 6if. to 3s; dtf. per head per week, gfenerally pays well. 
Professor Voeicker, in his essay on The Influence of Cheniical Discoveries 
on the Progress of English Agriculture, says " There are two varieties of 
cotton-cake — one, is made in England from' Egyptian cOltomseed, shell 
' and kernel crushed together, and the other is principally imported from 
New Orleans, and made in America from d'ecorticated seed.” DeCortiCa- 
ted cotton-cake is also made, he says, to' a small extent in' Englhnd from the 
kernels imported from America. The high percentage of nitrogenous 
matter and the low amount of oil is dealt with by the Professor in' much 
the same spirit as has already been conveyed. He recommends that it 
should be more carefully broken up than is necessary with linseed-cake, and 
given also more sparinglj% being mixed by about twice its weight of Indian- 
coT n or barley-meal, or meal rich in starch and" comparatively poor in'nitro- 
genous compound's. Its superiority for sheep feeding, when grass is poor 
or scanty, is also alluded to, one-half to three-quarters of a pound per head 
of decorticated cotton-cake being the daily allowance recommended. 

The reader should consult the article Gossypium herbaceum, Vol. IV., 
33 to 37, for further information. 

IV.— POPPY-CAKE. 

Of Poppy-cake, Professor Voeicker says : " It is a good cake when it 
can be had in a fresh condition. It is remarkably sweet to the taste, and 
is nutritious, but m England, there is not a sufficient demand for it, and it 
is frequently a drug'in the market. If stored, it becomes mouldy and acrid 
to the taste} and is then' more or less injurious to cattle.” 

Professor Anderson of Glasgow {Agricultural Chemistry) gives the 
following as the result of his analysis of poppy-cake : — 


Water C'SC 

Oil II '04 

Nitrogenous compounds ' . 34*0.1 

Respiratory compounds (mucilage, gum, &c.) . . , 23'35 

Fibre ii'33 

Asb .— . . . . . • . . • .13 79 


lOO'OO 


A very nearly similar result was obtained by Soubeiran & Girardin 
as follows ; — 


Water . , • . • 

Oil 

^ Organic matters . . • 

AsH ,••••• 

• 

• 

• 

• 

» 

• 

* 

m 

• 

« 

• 

• 

• 

. 11*0 

. ’'14*3 

. G2'3 

. 12'S 






lOO* 

* Containing nitrogen equal to *. 
Prot. compounds ... 

• 

w 

• 

« 

• 

. 7*00 
. 43*7.7 


I In France and Belgium, where the poppy is largely grown for its oil, 
the cake is highly v.alued as a feeding substance, and is also extensively 
< employed .is a manure. 

. The rc.adcr should consult the .article Papa'ver somnifcnim, \ol. \ I., 
Pt. 1., 19-21, for further information. 
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Earth-nut-cake. (G. Watt.) OIL-CAKES. 


V.r-EARTH OR GROUND-NUT CAKE. 

Professor Voelcker says of this cake: “Earth-nut is a useful and 
very nutritious cake when made of the kernel ; but if the husk is ground 
up with it, it partakes of the same disagreeable properties which charac- 
terise the whole seed cotton-cake. The earth-nut is an almond-like food ; 
it is to some extent indigestible. The cake must not be confounded with 
nut-cake, which, as now sold in the market, is nothing more or less than 
the refuse kernel of the palm-nut. The American or earth-nut cake seldom 
passes as such into the hands of the consumer, because it is ground up 
with other materials and made into linseed-cake. There is another kind 
of nut-cake which is only fit for manure. It is made of a bean grown in 
the Cape de Verd Islands. Three or four beans are sufficient to produce 
a very powerful affection of the bowels, and in doses of an ounce this seed 
becomes a rank poison. Several, cases of poisoning from the use of cakes 
which contained this bean have been brought under my notice at various 
times.” The poisonous cake, alluded to by Professor Voelcker, would 
appear to be castor-oil, for further information regarding which the reader 
should consult the remarks below on that subject, l^rth-nut cake is an 
altogether very different substance, and a large trade might easily be 
created in it from India, but at present it is chiefly bought up by|the cake- 
makers and used for adrilterating linseed-cake. 

Professor Anderson furnished the following analyses of earth-nut 
cake:— 


EARTH OR 
GROUND-HOT 
CAKE. 
Il6 


Water, 

Oil .......... 

Nitrogenous compounds 

Respiratory compounds {i.e., mucilage, sugar, &c.) 
Fibre 

Asb ......... 


The reader should consult the article Arachis 
further information. 


Decorticated 

nut. 

Entire seed. 

8-62 

irsG 

8-8G 

»2'75 

44*00 

26' 71 

'9'34 

S'i3 

}• 45'69 

«4'cS 

3'29 


hypogsea, Vol. I., 282, for 


VI.~TIL OR SESAMUM-CAKE. 

As has already been remarked, it is significant that while the exports 
from India of the seed which yields this cake have- year after year for some 
time past increased steadily, no writer on the subject of oil-cakes, has, ap- 
parently dealt separately with the one under notice. That 'it is being em- 
ployed! by the cake-makers Jin the fabrication of what is known in the 
tradc.as certain qualities of linseed-cake, there would seem to be no doubt. 
Soubeiran & Girardin have published the following as the analysis of the 
cake !— 


Water 
Oil . 

* Organic matters 
Ash . 


II’O 

13-0 

6s’5 

9'S 


TIL OR 
SESAMUM- 
CAKE. 

II7 


* Containing nitrogen equal to' . 

Prot. compounds . . . . . 

The ash contains soluble salts . 
Phosphates calculated as bone phosphates . 


loo'o 

5'57 

34'8i 

o'57 

3 '20 
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TIL OR 
SESAMUM- 
CAKE. 


CASTOR- 

CAKE. 

ii8 


Valuable 

manure. 


The Oll-cakes. 


As a manure, this cake would, therefore, appear to be far less valuable 
than rape, castor, or hemp, but ^ls an article. of cattle food it is probably 
very wholesome, since the relation of oil to nitrogenised compounds is less 
arbitrary than in most oil-cakes. The seed also is very small, contains no 
indigestible husk, and is largely eaten in India as an article of human food 
— facts which all tend to confirm the opinion that sesamum-cake is per- 
haps one of the most wholesome of all. Professor Anderson gives the 
following as the results of his analysis of the cake which, bye-the-bye, he in- 
cludes in a List of the Principal Varieties of Cattle Food .*— • 


Water 10*38 

Oil 12*86 

Nitrogenous compounds . . _ 3i*93 

Respiratory compounds (i.r., mucilage, sugar, &c,) , 21*92 

Fibre .......... 9*06 

Ash 13*85 


100*00 


The article Oil-cake 'n the Encyclopcrdia Briiannica shows the chemical 
composition of this cake as — 


Water 8'o6 

Oil . . _ 1 1 *34 

* Albuminous bodies ....... 36*87 

Mucilaee, sugar, digestible fibre, &c. . _ . . . 25*05 

Woody fibre 8*14 

Mineral matter (ash) 10*54 


100*00 


* Containing nitrogen 5*90 


The reader should consult the article Sesaraum indicum, Vol. VI., Pt. 
II., for further information. 

VII.— CASTOR-CAKE. 

In India this is one of the most highly valued of all oil-cakes as a 
manure. In Europe it has acquired an evil repute as one of the most 
dangerous of substances when used in the fabrication of inferior qualities of 
linseed-cake. In commerce it appears to be sometimes designated Jatro- 
pha manure. In Morton’s Cyclopmdia of Agriculture the following pas- 
sage occurs on this subject ; — “ This cake can only be used as a manure ; 
for feeding purposes it is entirely unsuited, as the oil still remaining in the 
cake is exceedingly purgative and poisonous. This Jatropha manure was 
recently analysed by Mr. Thomas J. Herapath who found it to contain in 
100 parts — 


Water .......... 10*24 

Organic matters Si *88 

Ash .......... ySS 


100*00 


Percentage of nitrogen \n fresh cake .... 4*20 

Percentage of nitrogen in dry cake ..... 4*68 
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The ash contained in too parts 
Soluble salts . . . • 

Carbonates .... 
Insoluble phosphates . 
Silica, &c. .... 


6-193 

21-070 

53’5S4 

»9't83 

lOO'OOO 


CASTOR- 

CAKE. 


Perhaps a more instructive table of the analysis of castor-cake is that 
published by the late Professor Anderson of Glasgow in his AgriculUtral 
Chemistry as follows •. — 

Water * 2-31 

Oil . . . ' . 

Albuminous compounds 
Mucilage, sugar, fibre, &c, 

Ash . . . 

tOO'OO 

Nitrogen 3’2U 

Silica > '9° 

Phosphates . . *.•.*,.* • ' • 

Phosphoric acid in comhination with alkalis . « . 0-04 

The reader should consult, the article Ricinua communis, Vol. VI , Pt. 
1 ., for further information. 

vni.— COCOA-NUT-CAKE. 

Professor Voelcker, in his Essay on The Inftnence of Chemical Dis- 
coveries on the Prop'ess <f English Agriculture, says t_ “ Cocoa-nut-cake 
and palnt-nut-kernel-cake and -meal are produced at Liverpool and other 
places in England, and are much appreciated for their fattening properties. 
These cakes contain from 14 to 15 per cent, of albuminous compounds, and 
variable proportions of oil, and ate better adapted for fattening stock than 
for young growing animals or store stock.” 

The analysis of palm-kernel cake is given as— 

Water o-?o 

on 

* Albuminous bodies 

Mucilage, sugar, fibre, &c. 

Mineral matter (ash) 

lOO’OO 


COCOA-NUT- 

CAKE. 

II9 


4-50 

II,, 443* 


• Cotrtaimng nitrogen . 

The reader should consult the article Cocos uucifera, Vol 
IX.— NIGER SEED-CAKE. 

Although the seeds from which this cake is obtained are largely ex- 
ported front India, no information exists as to the extent the cake is 
actually used for feeding cattle. Professor Anderson, however, accepts 
niger _seed-^ke as one of The Principal Varieties of Cattle Pood, and 
gives It the following composition : — 



Nitrogenous compounds 

Rrapiratory compounds (i.e,, mucilage, sugar, &c.) , 


NIGER SEED 
CAKE. 
120 


Fibre 

Ash 


G’23 

6-58 

2574 

42-18 

li-tS 

8-J2 


100-00 
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In India this cake is considered valuable for milch-cows. 

The reader should consult the article Guizotia abyssyaica. Vol. IV.. 
186-188. 


HEMP-CAKE. 

I2X 


X.— HEMP-CAKE. 

Professor Voelcker gives the analysis of a sample of hemp-cake 
which he made in 1875 as follows :■ — 

Composition of a sample of Hemp-cake, 

Moisture 

Oil . 

• Albuminous compounds (Hcsb-formlnf matte*) . 

Mucilag-e, sugar, and digestible fibre . . 

Woody fibre 

Mineral matter (ash) 


. to' 57 - 

. ii'iy 

29-55 

. 18-03 

. 24-20 

• (>‘47 


too'oo 

* Containing nitrogen ....... 473 


He remarks: “Hemp-cake is not equal to linseed-cake in feeding 
quality ; but in my judgment it is worth more as an article of_ food than 
whole-seed cotton-cake. About f8-8s, per ton would be a fair price for 
hemp-cake of good quality.” 

The reader should consult the article Cannabis Sativa, Vol. II., i2i. 


TRADE IN 
OILS AND 
OIL-SEEDS. 

Prcpavod Oils 
122 


CASTOR- 

CAKE. 


118 


Valuable 

manure. 


TRADE IN OILS AND OIL-SEEDS. 

Prepared Oils. — The enormous amount of oil-seeds exported from India 
is out of all proportion to the quantity of prepared oils. _ It hAs been 
repeatedly pointed out that mills for the preparation of oil in India would 
seem likely to prove highly remunerative. The following were the exports 
from India of prepared oils for the past few years ending March rSSp : — 

1879-S0, jSSo-Si. j8Si-82, 18S2-S3, 1883-84. 1SS4-S5, 

Gallons . 4,205,815 4.999,184 4.305,175 8,644,632 4 , S 37 ,:St 5,«2i>/5‘’4 

Rupees . 55,94,53= 58,n,394 48,82,274 41,52,763 49,59,758 53,40,411 

1SS5-86. 1S86-87. 1887-88, J8SS-S9. 1SS9-90. 

Gallons , 3,617,299 4,o39,49* 4, *52,099 3,841,73= 4,339,399 

Rupees . 39,55,529 45,88,119 47,*»,S5S 43.o3,o6i 54,39,45= 

Of these exports nearly three-fourths arc castor oil ; of cocoa-nut oil, 
be only other of any importance, 1,525,910 g.iUons, valued at Ri 6 , 53 , 579 , 
1? shipped to foreign ports, chiefiy to the United Kingdom and rrance 

manure-Bp. , . , . , * t a 

dangerou-bove quotations include small quantifies of animal, essential, and 
linsced-cake.tn addition to the vegetable oils. The exports of animal Dll'; do 
pha manure, o of much importance, though the value has gratluaUy in- 
sage occurs on th.iyS in l88o-8i to RQ.Hbin 18S8-89. The import trade is 
for feeding purposcs^qurcs in t8So-8i and 1884-85 ha\-ing been ^74,246 ami 
cake is exceedingly pur^id in 18S8-89 R4i,oi3. The trade in essential oiK 
recently analysed oy Mr. t},e c-?ports have decreased in vnhio from 
100 parts — '».8S, 017 in 1884-B5; they were in 188S-89 

Water .... improved from Rsp.Oii in rS&rSi and 
Organic matters . . - 1888-89. The export trade m mineral 

,%sh ..... it %ias valued .St R27.«55, and la-st 

•her hand, are of great v.-sh!r. 

• fnom the Unjs«i Sfaits. fivs o-i 
jS^c-'Sl 1026,2*^,091 g.nltorsrn 
of caJ<c • 't he • -‘fthc 

Percentage oi n 5 tr<®<-‘n »o dry cakr . • - « ■ n 18a 5.A-5 atiu 
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Trade in Oils and Oilseeds. (C?. Watt.) 


Oil-seeds..— In Mr. J. E. O’Oonor’s Trade and Navigation Returns, the 
oil-seeds are given under the heading “ Seeds. ” A few of these may pos- 
sibly be used as spices and condiments ; or may be distilled for their essen- 
tial oils. This is an unavoidable difficulty, but the amounts of doubtful or 
undefined seeds are comparatively small, so that the returns under “ Seeds ” 
may be accepted as meaning “Oil-seeds.” In his review of the sea- 
borne foreign trade for 1884-S5, Mr. O’Conor says of these seeds : “ This 
trade has developed in recent years into one of the first importance, ex- 
ceeding greatly the trade in wheat, rice, jute (both raw and manufactured 
combined), indigo, or tea, and being exceeded only by cotton and opium.” 
The figures below exhibit the way in which this trade has augmented 
.since 1870-80 : — 

' Cwt. R 


1879- 80 

1880- 81 

1881- S2 
1SS2-S3 

1583- S4 

1584- 85 
1885-86 
1SS6-S7 
18S7-S8 
1888-S9 
1S89-90 


. 10,229,109 

. 10,466,098 

• 13>J39,2 o 5 

• 17>3S5.'.88 
. 18,250,688 
. 17,280,147 
. 15,866,604 
. 16,060,400 

• 15.569.978 

• iS. 794 j 742 


4,68,58,929 
6,34 52,089 
6,05,40,987 
7,20,03,365 

10,08,37.583 

10,74.52.035 

9,94.83,498 

9.19,85.598 

9.38,50,242 

9.56,17.559 

10,62,75,533 


OLAX 

scandens. 


TRADE. 

011-seeds. 

123 


The trade in tlie principal kiqds of oil seeds was as follows in the last 


four years t— 

1S85-S6. 

18S6-87. 

1887-88. 

1888-S9. 

1889-90, 

Castor . 

Cwt. 

Cwt. 

Cwt. 

Cwt. 

Csvt. 

■ • 670.537 

610,895 

764,293 

585,769 

Sg 4 , 63 i 

Earthnut , 

• 655,670 

945,89s 

1,261,637 

827,997 

1,394.191 

Linseed . 

• 9,510.139 

8,656,933 

8,422,703 

8,461,374 

7,146,896 

Poppy 

• 695,097 

612,654 

456,308 

730,45s 

482,893 

Rape . 

. 3,721,840 

2,659,649 

2,681,300 

3,061,586 

3,904,150 

Tit or Jlnjili 

• 1.759,343 

2,114,484 

2.747,270 

1,537,444 

1,775,559 


A material increase in the price of Rape-seed accounts for the larger 
value of a smaller quantity of seeds exported. 

The trade in seeds is carried on mainly with England and the Con- 
tinent. England takes the bulk of the linseed exported, but some also 
goes to the United States, and to the Continent is consigned the bulk of 
the other descriptions of seeds. 

(JV.Jt. Clark.) 

OLAX, Aiwn.; Gen. PL, I., 

Olax nana, Wall. ,• Pi. Br. Ind., ; Olacises. 

Vera . — Alerom met ', Santal. 

References. — Brandis, For. FI., 75; Rev. A, Campbell, Econ. Prod. 

ChnHa Nagpur, No. SSoo. ’ 

Habitat.— A small imdershrub found in the hot valleys of the North- 
West Himdlaya from Nepal to the Panjdb, ascending to an altitude of 
5,000 feet. 

Medicine.— The vruit is employed medicinally by the Santals (Rev 
A. Campbell). 


O. scandens, Roxh.; Fl. Br. Bid., 1,, jyj. 

Syn.— O. Bador, Napt. ; Roxbubghia baccata, Koenig. 
Verp.—mernani Koko-aru, Bekg. ; Rimmel, KoL.; Bodo-bodo- 

na, UriVA! Nund, Santal; Harduli, urchirri. Mar.: Kurhodur 
murk, malle, iurka-yeba, bipanamushti, koHki, Tel. ; Uht, ckaung- 

Iclu, lai-lii,joiing-ln!.l, I, BvRii. . . 5 


124 

125 


MEDICINE. 

Fruit. 

126 

127 
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OLDENLANDIA o 

corymbosa. Substitute for Chay-root. 


MEDICINE. 

Bark. 

128 

FOOD. 

Fruit. 

129 

TIMBER. 

130 

131 

132 


DYE. 

Root. 

133 


MEDICINE. 

Plant. 

134 

Juice, 

135 

leaves. 

136 


References,— FI. Ind., Ed. C.B.C., SS i Voigt, Hort.Sub. CaL,3t: 
Dais. & Gibs., Bomb. FI., 27 ; Brandis, For. FL, 75 ; Kurs, For, Ft, 
Burm., I., 233; Gamble, Man, Timb., St ; Elliot, FI. Andhr,, 23, 99i 
I ^3; For Ad. Rep., Ck. Nagpur, 1885, 2p ; Jour. As. Soc., Ft. Il„ No, 
II., 1867, 80, 81 ; Gasetteers: — Bombay, XV,, 429 ; N.-W. P., IV., Ixix. 
Habitat. — -A large, woody, climbing shrub, with a trunk often as thick 
as a man’s thigh j found in the tropical forests of the Western Himalaya 
from Kumaon to Assam, and extending into Central and South India. It 
is found also in Burma and the hotter parts of Ceylon, and is distributed 
to Java. In Burma it ascends to the pine forests, at an altitude of 3,500 
feet. It is abundant on the wet ground near rivers and in ravines, and is 
most destructive to the trees, which it covers with its numerous branches 
and dark green foliage. 

Medicine. — A preparation of the bark is given for poverty of blood 
during fevers iRevd. A. Catnpbell) 

Food. — The fruit is employed in Haaaribagh for making sherbet 
(Revd. A. Campbell). 

Structure of the Wood. — Porous, yellowish-white, soft. Weight 3Slh 
per cubic foot. It is not put to any industrial purpose. 

OLDENLANDIA, Linn. ; Gen. PL, II., 58. 

[ Ic., i. 822; RuBIACEiE, 

Oldenlandia corymbosa, Linn.; FI. Br. Ind., III., 64; (P) Wight, 

Syn — O. Bi FLORA, Lam. (and of Roxb. not of Linn.) ; O. bamosa, Roxb.j 
O. HERBACEA & SCABRIDA, DC,; O. ALSINIFOLIA, Don; HeDVOTIS 
GRAMINICOLA, Kurs ; H. ALSIN.EFOLIA, Br, 

There cannot be a doubt but that the allied species (O. diifusa and 0 , 
Heynii) are used indiscriminately with the one here dealt with. Indeed, it 
seems doubtful if any practical purpose is served by separatin^f plants so nearly 
allied to each other as some of the so-called species in this troublesome rjenus 
(Watt, Cal, Exhib. Cat.). 

Vem. — Daman-papar, Hind. ; Khefpapra, Beng, ; Piriengo, Nepal ; Po- 
palo, kasttri, Goa; Verri tifla vemu, Tel. i Walf/atpaadagam, SlUQ. } 
Parpata, Sans. 

References.— PI, Ind., Ed. C.B.C., 142 ; Dais. & Gibs., Bomb. Fl-t 
116 ; Rev. A. Campbell, Rept. Econ. PI., Chutia Nagpur, No, S194 ; Sir 
W. Elliot, FI Andhr., 191 ; Rhecde, Hort. Malab., X„ t. 3S ; O'Shaugh- 
nessy, Beng, Dispens., 4OO ; U . C. Dutt, Mat. Med. Hindus, 176, 30s, 
312 ; Murray, PI. & Drugs, Sind, 19$ ; Gasetteers Bombay, XV., 
43S ; N.-W. P., /., 8t ; IV., Ixxiii. ; X., Sit. 

Habitat. — An abundant annual weed, found throughout India from the 
Panjab southward and eastward, ascending the hills to an altitude of 
5,000 feet. It is distributed also to Ceylon, Malacca, and the Philippines 
and to Tropical Asia, Africa, and America. 

Dye.— Revd. A. Campbell (Econ. PI., Chutia Nagpur) states that 
" this plant is the source of the Madras red dye known m commerce as 
chay-root,” This of course is not the case, as the commercial chay-root is 
obtained from O.umbellata, but no information seems available as to ^'’ 5 ' 
ther this species also may not yield a similar red dye, and Mr . Oampbell a 
remark may therefore mean that it is so used. _ « ^ , u,. 

Medicine. — This plant is considered by' Native physicians to pc < 
valuable medicine in the treatment of fevers which have their ongtn ii 
derangements of the bile. The entire plant is used. A simple decM>on 
is employed in bilious fewr with irritability of the stomach, ano ,0 

enters into the com position of m.any compound decoctions .arc ao- 

ministered as tonics and febrifuges (N. C. Dutt). It is given 

and supposed diseases of the liver. In the Konkanlhc jytr;x of tnc lfa es 

is applied loc.ally' for burning of the palms of the hands, .and roles o. the 
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The Cbay-root. 


(W. H'. CInrk.) 


OLDENLANDIA 

umbellata. 


feet in fever, and this preparation, mixed with a little milk and sugar, is 
given internally for burning at the pit of the stomach [Dymach), 

Special Opinions. — § '' Konticary, khetpapra, and golvncho. — I have 
heard that Native physicians employ' these in the form of decoction, witli 
good effect, in chronic malarious fevers” {Surgeon Ffrench Mxdlet\, 
M.D., I.M.S , Saidpore). "A valuable febrifuge decoction, largely used 
in bilious fever ” {Assistant Surgeon S. C. Bhutiacharji, Chanda, Central 
Provinces). “Is also an'anthelmintic” {Surgeon-Major P. N. Mnkherji, 
Cuttack, Orissa'i. " A decoction made of this herb along with coriander 
seed. Sec., is very efficaciotis in checking long-standing fever ” {Assistant \ 
Surgeon R. Gupta, Bankipore). \ 


MEDICmE- 


Oldenlandia umbellata, £i »». ; Ft. Br. Ind., III., 66. 

Commercial Name. — Chav-root, sometimes called Indian MADDERr 

Syn,— 0 . PUBEROLA, G. Don ; HEDVOTIS t/AIBECLATA, Cam.; H. LINAKI- 
FOLIA & PUSERULA, IgaW, 

Vem. — Chirval, Hind.; Surhuli, "QRUG.i Surbuli, XisciSKi Kalhenyok, 
Lepcha; Saya, embiirel eheddi, imhural, saya-wer, Tam.; Cherhelu, 
chiri-verit. Tec. ; Sayanmull, Sing. 

References.— Fl. Ind., Ed. C.B.C., ijt ; Elliot, El. Andhr., 43 ; 
Lindtey & Moore, Treasury of Botany, \ 11 ., 80S ; Ainslie, Mat. Ind., 
11 ., lot ; O’Skaughnes'iy, Bcng. Dispens., 400; Dymock, Mat. Med. W. 
Ind,, and Ed., 404 ; Bidie, Cat. Ram Pr., Paris Exh., 113; Baden 
Pomell, Pb. Pr., 446, 44'] ; Drury, V. PI., 240 ; Bhdviood, Bomb. Pr., 2pp ; 
McCann, Dyes & T oixs, Bcng., 43, 44, 45 ; Liotard, Dyes, 84 1 Smith, 
Diet. Eton. PI., 106 ,• Smtth, Die., 1006; Rem Off. Guide to Bot. Gardens 
& Arboretum, 79 ! Simmonds,\ Trap. Agri., 374; Gasetteers .—Mysore 
Coorg,\ 1 ,, 436; 111., aS ; Ind. Forester, X., 547 ! Manual of Ad- 
■mir.nlratton, Madras, 1 ., aSS, 360, 

Habitat. — A common biennial plant, met with from Orissa and Bengal 
southward to Ceylon, and in North Burma ; occurs on sandy soils. It 
grows wild very abundantly in the Puri district, and is extensively culti- 
vated in many parts of Madras, near the sea-coast. In its wild state it is 
a low widely spreading almost stemless plant, but under cultivation it 
assumes more erect habit and grows six or eight inches high, 

• — The ROOT-BARK of this plant (commercially known as chay-root), 

ivith alum as a mordant, gives a beautiful red dye, which is fast, and was 
formerly much employed in Madras for dyeing the handkerchiefs for 
uhich that town was once so famous. Curiously, although the plant occurs 
abundantly in some parts of Bengal, it is not there employed as a dye, 
but a considerable export trade in the roots exists between Puri in that 
Province and Madras. For dyeingpurposesthe roots of the wild plant are 
considered preferable (Drury). They are shorter and thicker than the culti- 
vated state, and are said to yield one-fourth part more colouring matter 
Roots of two years’ growth are preferred. It is said that chay-rom rapidly 
deteriorates when kept in a dark place, such as the hold of a ship, whence 
pri^ably the want of success that has attended attempts at dyeing with it 
in Great Bntain. ® 

(^Itivation.— The Chay-root is much cultivated in sandy situations on 
the Coromandel coast, especially at Nellore and Masulipatam. From the 
Madras Revenue Proceedings for April 1885, No 463, the following interest- 
ing report may be reprinted This cultivation is confined tl the verv 
sandy soils on the coast. In black soils, the root cannot penetrrte 
sufficiently and consequently the plant will not flourish. Sandv soils 
being m themselves very poor, require a great deal of manure. Prepara- 
tions are made in May or June, and thirty cattle or sixty sheep should be 
picketed for at least ten nights on an acre of land. This mide answeS 
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Dyeing with Chay-root. 


CULTIVA- 

TION. 


better actually, than manure from a distance. The soil requires to be made 
very loose, and for this purpose, it is ploughed nearly every day for a 
month. The seeds are sown in August, and before doing so, the ground 
is well moistened by means of chntlis or watering pots, a well or pit in 
the sand being usually excavated close by. Immediately after the seeds 
are sown, the ground is again watered, and the process is repeated three 
times daily till the young shoots appear, after which the water need only 
be applied twice a day, night and morning, Coudung should be mixed 
with the water once a day for the fiist fifteen days Perpetual watering is 
the chief thing to be attended to, and thisTnust be increased as the root 
of the plant grows longer, in order that the moisture may penetrate to an 
equal depth. Weeding has also to be constantly performed. The plants 
flower and seed three times duting s.x months, at the end of uhich time 
they die down and the roois are taken up. 

“ For this purpose the sod is loosened with an iron spud and the roots 
carefully removed, so that they may not be broken. They are often a yard 
and upwards in length. The roots when taken out are diied in the sun 
for five days and then tied in large bundles of 2^ maunds. 

“ The expenses for an acre of land are as follows : — 

R a. p. 

Manuring- ...280 

Ploughing 996 

Weeding 700 

Watering 600 

Digging up roots 1 13 6 

Schist 180 

Total . 28 7 ® 
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“ The returns are i j, 2, or 2^ pntis of roots according to the quality of 
the soil and degree of pains taken with the cultivation. Each puti is worth 
825-” The returns cannot, therefore, be considered large when com- 
pared with the constant care and attention required to secure a good ci op."' 

No returns are forthcoming as to the outturn cf the spontaneous ckat- 
root, but in places where it is abundant the Revenue Department lease out 
the right to collect it. In Guntur, Madras Presidency, the rent sells fo>- 
over R 7 ,ooo. The same land can be worked only every third year for 
spontaneous produce. 

Methods of Dyeing. — Only the bark of the root contains the dyeing 
substance, the woody portions being quite Useless. 

Both old and new cloths may be dyed with this substance, but in old 
cloths the resulting colour is not so good as in the new ; the freshness of 
the colour depends on the texture of the fabric {McCann). The process 
of dyeing, as described by the Balajts of Ganjdm, is as follows ; — 

“ To dye a piece of cloth for a woman’s garment 16 cubits long, make 
a mixture of I3 seers gingelly oil, S tolas of alum, 3 seers of clear water, 
and 2 seers of well pulverised chay-root, and wash in this the cloth thrice 
on three successive days, drying it in the sun after each \yasbing. On 
the fourth day, wash the cloth again in clear water, and dry in the shade. 
Tlien boil the cloth for two hours in a bath of one wss of pulverised chay- 
root and 20 seers water, and dry it in the sun ; the ne.xt day wash 
the cloth in clear water and again dry in the sun. Then again, wash the 
cloth in -water containing the alkaline ashes used by washermen (called 
chaknli, kamtnn, and i/iarnm) and again dry in the sun ; afterwards 
j wash again in clear water and dry in the sun. Then boil the cloth for 
; two hours in a bath of 4 seers of pulverised chay-root and 15 seers of 
I water and dry in the sun. The next day wash the cloth in clear water 
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and dry” (McCaim, Dyes and Tans, Bengal). Various modifications of 
this process appear to be adopted by the dyers at different places, but the 
preceding is the one most generally pursued, and the others merely differ 
in unimportant items. It will be seen that the essential process is the boil- 
ing with pulverised chav-root and the use of alum as a mordant. The 
whole process is a very tedious one, sometimes lasting over a month, and 
during the rainy season all operations are suspended. For producing the 
brilliant red Madras handkerchiefs known as Bandanas, in which at one 
' time a considerable export trade to the West Indies existed from Madras, 
the chay-root was employed ; but since cheaper, though not so durable, sub- 
stitutes have been discovered, this trade has disappeared, and the use of 
the chay-root is now almost entirely con5,ned to the dyeing of the cotton 
clothes worn by the Natives of India as turbans, dresses, &c. No export 
trade exists in the dye-stuff. 

Medicine.— The ceaves are considered by Native physicians to have 
expectorant qualities. A decoction in doses of about one ounce given 
twice daily is prescribed in colds, coughs, and asthma. The leaves dried 
and pounded are sometimes mixed with flour, and made into cakes which 
are eaten by those who suffer from consumption or asthma. The root 
is said to be used as a specific in snake-bite and in various cutaneous 
disorders ; but of its virtues in these ^cases no exact information''is 
obtainable (AimsIiV). 

OLKA, Linn. ; Gen. PL, II., 679 
Olea cuspidata, Wall.; FI. Br. Ind., ///„ 6 ii ; Oleace^e. 

Syn.— o. FERROGINEA, Royle, III., 257 , t- 65 , 1 - t. 

Considerable confusion seems to exist in some books as to whether this 
is merely n v.m'ety of the Wild Olwe (Olea europea rar. sylvestris) or 
an .lUogether different species. The remark on O. cuspidata in the Flora of 
British India seems to favour the latter idea. There it is noted that, 

“ This was supposed a variety of the Wild Olive by Dr. Stewart. Brandis says 
it differs by the more lax inflorescence j the upper surface of the leaves friossy not 
dull grey, the lower surface reddish instead of white, smaller fruit, the absence 
of spines and a more distinctly marked hcartwood. I he ciispidation of the 
lc.avcs, distinct in Wallich’sspecimen and relied on by Boissier as adiagnostic 
mark, proves variable in the Indian plant ” It seems probable that both 
Olea cuspidata and O. sylvestris, whether vaiioties or different species, 
exist side by side, indigenous in North-West India, but as yet very few attempts 
have been made to separate the two by those who arc interested in the 
subject. Specimens sent to Kew of Wild Olives found in Balueliislan by 
Mr. J. H. Lace, of the Indian Forest Department, have been identified as 
Olea europea, while in the same region Olea cuspidata appcarsalso to occur. 
Aitchison, in bis Catalogue of Panjab and Sind- Plants, regards O. cuspi- 
data as a variety of the Wild Olive, but the differences between the two seem 
to the writer to bo very constant and uell marked and vcrv nearly of the nature 
described in the Flora of India on the authority of Brandis. As it seems im- 
possible, however, to separate the two in the economic uses made of them by the 
Natives of India, the information with regard to the Indian Wild Olive will be 
given under the head of Olea Cuspidata, and merely the various attempts at 
cultivating infioduced specimens dealt with under that of Olea europea. 

Verfl. Rail, ian. Hind.; Kao, ka, iau, han, Pb. ; Sbmvati, inhh-' 
sharran, tan, caHint, Pushtu; Khan, Lhan, SlN’o; Khsoati, shioati, 
BtLVcil.; Kfitnn, s-rtun, Arah. ; Zaitdn.PEBS. ' 

References.— Bnnni//s, For. FI., Soy, i. 3S • Gamble, Man, Titnb , \ 

J5I! Stssearl.Ph. PI.. 13^. ijo ; Aitchison, Cal. Fb. & kind PI., tSfj ; 
Murray, PI. iF Drttirs, Sind, 753; Baden Poiceli, Pb. Pr , SSy ; 
Alktnmtt, Him. tJisl., 313. Watson. Report, 36 ; Balfour, CveUp., III., 
JO ; Kerr Of. Guide to Hoi. Gardens AiborctuOi, ^5 ; Gasetteerr : — 
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The Indian Olive. 


Mysore & Coorg, I.,f)Q ; Maadra, tifDera Ismail Khan, IS ; Rdtnal- 
f htdi, S2 ; Shahpur, 6g } Gnrddspur, <;$ / Simla, 10 ; hid. Forester, 
IV., 34S ! V., 320 • Kill., So, 70/ Agri.-Horti. Sac., Ind., Joiirn., XIII., 
2S4 ; XIV,, 86. 

Habitat. — A moderate-sized deciduo;is tree of Sind, the Sulaiman and 
Salt Ranges, the North-West Himalaya and Kashmir, eastward as far as 
the Jumna and found up to an altitude of 6,000 feet. It is distributed 
also to .Afghdnistdn and Baluchistdn. 

Oil. — In Afghanistan, a small amount of ojl is extracted from the 
FRUIT, and is said to be used medicinally {Irvine; Bellevi). At Kohdt,in 
the year 1851, an attempt on a large scale was made to extract oil 
from the wild olive of India. The oil was excellent, but the quantity 
obtained insufficient to repay a continuation of the experiment, as only one 
gallon of oil was got from a maund of dry fruit. It is doubtful, however, 
whether the method by which the oil was extracted was the proper one, at 
any rate, it appears to have been altogether opposed to the Italian process, 
as the fruit was dried in the sun and pressed in a common kolhu foil press) 
instead of being collected into small mounds, the oil expressed by its 
own weight being first allowed to run off into receptacles, the fruit then 
pressed and the rest of the oil extracted, before fermentation set in. So 
much, however, is evident that oil can be made from the fruit of the Indian 
tree, and it seems probable that by grafting from the European species 
and by improved methods of extraction, the yield might eventually be 
improved. 

Medicine. — An oil is extracted from the fruit, which is used medicinally, 
as a rubefacient {Irvine ; Bellew), The leaves and bark are bitter and 
astringent ; and are employed as an antiperiodic in fever and debility. 

Food & Fodder. — The fruit is eaten by the natives of the countries 
where it abounds, although there is not much pericarp on it, neither is 
it pleasantly tasted {Murray, Gamble). The leaves are sometimes given 
as fodder for goats. 

Structure of the Wood. — The timber has a whitish sapwood and a large 
amount of heartwood which is hard and from light to olive brown in colour. 
Weight 68 to Szlb per cubic foot, averaging 7310. 

Domestic Uses. — The timber polishes well and is much prized in tur- 
nery, It is used for the handles of agricultural implements, for cotton 
wheels, walking sticks, and combs. The crooked timbers are largely em- 
ployed in boat-building on the Indus. It is also burned as fuel in regions 
where it is abundant. It might be utilised as a substitute for box-wood 
for engraving purposes, and m place of the wood of the European olive 
for inlaying work, since it is often prettily marked. The twigs are some- 
times employed in making the twig bridges of the Western Himalaya, 
but for this purpose they are not considered so good as those of Parrotia 
Jacquemontiana. 

Olea dioica, Roxb. ; FI. Br. Ind., III., 612 ; Wight, III., t. igr. 

Syn, — 0 ._WiGHT!ANA & Heynfana, Wall. 

Vera. — Atfa-jam, BbNO ; Kala liamom. Nepal ; Kulumb, C. P. ; Parjamb, 
"Bo-Mu.i Karambu, Mar,; Koli, Tmi.-, Parjamb, burra-nuge, mudla, 
Kan. 

References.— 7 ?oAr&., FI. Ind., Ed. C.B.C., 36; Voigt, Hort. Sub. Cal., 
527 ; Kurs, For. FI. Burm., II., 157 / Beddome, For. Man., 154. Gamble, 
Man. Ttmb , 237 ; Dais. & Gibs., Bomb. FI., ISO; DC., Prodr., VIII., 
^' 5 / Lisboa, U PI. Bomb., g8, 163 ; Drury, Usefid PI. of India, 318; 
Balfour, Cyclop., III., ig ; Gazetteers — Bombay, XV., 74, 437 ; XVII., 

^3 ; Settle Kept., Chanda Dist., App., VI. 

I II c ^ glabrous tree, 30 to 60 feet in height, found_ on the lower 

nils of Assam and Bengal, and throughout the Deccan Peninsula. 
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The Introduced Olive. 


iW.R Clark.) 


OLEA 

glandulifera. 


Medicine. — The bark, is said to be used as a febrifuge in the Central 
Provinces. 

Food. — The tree bears a fruit which is about the size of a Spanish 
olivOj and is reported to be eaten in curries and to be also pickled. The 
fresh fruit is an article of food in famine times. 

Structure of the Wood. — White, strong, and close-grained. 

Domestic Uses. — The timber is extensively used by the inhabitants of 
Assam for, various domestic purposes. 

Olea europea, £m/i. 

The Olive. i 

References. — Z)C., Origin Cult. Pl.,2jQ iStasarl, Pb. PL, tSg ; O'Shaugh- ■ 
nessy, Bcng, Disgens., ^32; Irvine, Mat. Med., >20; Baden Pmeell, 
Pb. Pr., sSy ; Christy, Com. PI. & Drugs, V., gS ; Boyle, Prod. Res., 
360 ; Balfour, Cyclop. III., 20; Smith, Dtc., 297 ; Keso Off. Guide to Bol. 
Gardens & Arboretum, pS/ Simtnonds, Trap. Agri., 3p2; ff. Harris 
Brovme, The Cultivation of the Olive; Agri. Horti. Soc., Jnd. : — Trans., 
23s, 401; in., 4t ■ IV.,f>2; Journal, I., 401 ,. II., so, 297 ; Ul.,248; 
A., ]i6. Set, Ixxxix., clxxii. ; Ganeticers: — Mysore & Coorg, I, 62; 
Bannn Disi., 23; Rdvialpindi, 1 $ ; Hamira, i3 ; Pcshdviar, i3, 27; 
/nd. Forester, V., 329; XL, SS ! Settle. Reft., ffohaf, 23-29. 

Habitat. — This'small shrub-l'ike tree, most probably a native of West- 
ern Asia, is now_ introduced and cultivated in almost all the countries 
around the Mediterranean. It thrives well in dry climates like those of 
Syria and Assyria, and has been successfully acclimatised at the Cape of 
Good Hope, in some parts of America, and in Australia. 

Cultivation jn Indi.a. — Attempts have been made to cultivate this 
olive in various parts of India, but with small success. The tree grows 
well but is not productive. It flowers, but the fruits seldom set, and in 
cases where they have done so they have dropped off before becoming 
mature. Some trees of it exist in the Botanical Gardens at Calcutta 
which were introduced in 1800, ''but up to the present time," says Fir- 
minger (1874), “ they have never borne.” 

In 1842 several importations of European varieties of the Olive tree 
were made to the Bombay Botanic Gardens at Dapooree and Kaira. Al- 
though they grew well they did not flower. At Bangalore in the Govern- 
ment Gardens it attained a height of twenty to thirty feet, but did not 
flower freely and only fruited occasionally [Agrt.-Horii. Svc. jfotirnals). 

In the Patijdb at Sialkote, an attempt was made to introduce the 
European olive from trees brought from Europe. They grew well, and 
appeared quite healthy, but though they flowered plentifully, the fruit would 
not mature. On attaining the size of 3 large pea it turned yellow and 
dropped off [Indian Forester). So far as the uTiter can ascertain, no ex- 
periments have been made by grafting the European olive on to the ordi- 
nary wild olive of India (Olea cuspidata), and the manuring of the trees 
^ems m some cases to have been entirely neglected. Possibly if a good 
European variety were grafted on to the Indian species and the plants 
•were heavily manured, which is always done in the cviUivalion of the 
tree both in Europe and in Australia, more successful results might be 
obtained. On several occasions the attempt has been made with more or 
less success to introduce the oViye Into Kashmir. It is believed the suh - 1 
jeet IS presen ily occupying the attention of the Administration, and it 
would appear that that State (of Indian regions hitherto thought of) offers 
the best prospect of ultimate success, 

O. glandulifera.Tref/.y FI. £r.Ind.,m.,6i2 Wtg?,/,Ic. t 1228 

pan’ICULata, Roxh. not of R. Proven (an Australian species), 
Vta7i.—i7a,r,ga/dn,garar, Kumaos; Gdlili.raian, s!ra,phalsh, Pb. I 
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References.— Ft. Ind., Ed fX* 

lyisr,} 0*0 9 /*r*r9 , frOTfl 

Habiti^— A moderate-sized ^ ’J"^oo°feeL^Itfi^distributed also to 

as Wd. prisdpany » 

"“gn.ct„ra of tha Wood --P* 

L>rr.k.S"oroo"Tf~d|*o.U.flnd^fs oof ffaue .0 be . eo W 

o;:r;:;rsr^- "" 

see Nerlum odoroo., ; Aroc.a.cfn f Vol. V., 34S. 

Olibanum, see Boswellia, Roxb. ; Burseracf.® , o . ., 

Onager, see Horses, Asses, &c., Vol. IV., 289. 

Onion, see Allium Cepa, /.»««.; Liliace^ ; Vol. I., i 9 - 

ONOBRYCHIS, Gccrfn.; Cam., 

Rei^vences.-Fl. Br. Ind., IL. r4r ; A^tch^son, Sci. A ^ 

Several ’species of the genu^s-Onob^ch^^ Afghanistan or 

and a far larger number o*’ , j as^fodder plants, like the 
Baluchistan. None of them are culUv species apparently 

Saintfoin of Europe vOnobrychis sativa), and that sp 

does not occur in India. 

OMOSMA Linn.: Gen. PI., HP, 

Onosma bracteatum, Wall.: FI. Br. lad., IV., ; Bokaoto 

Syn.— O. MACROCCPHALA, D07z. _ Gul-i-gao-sabdn (the flowers). 

Vern— Gno^i«6«« (ox’s tongue), Bcng., ixm i s 

i^a<;hmiR ; Gf70-d?o&flri, Taxi. » . ,27: O^Shdugbnessy, 

Kast^Sfo medicine, and 

that^ipond^'wiS^^ 

of Gao-nabdfi the iiakiras, in the bazdrs, se p covered with tuber- 

usually from Persia, composed of f.ag^ntar^ l^ ( ^«/'*'^f,°'''fThe 

culated glands, each terminated by a hair. ^ length- ^(The 

are purple, trumpet-shaped, and ful y r f, bracteatum are only 3 
Florae/ BriFsh India says the in t^e bales that come 

long.) The perfect plant has as yet 
to India, so that the determination is still doubtf • 
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The Gao-zaban. 


{W.P, Clarh.) 


ONOSMA 

echioides. 


Probably sei'eral species of Onosma, as well as other Boraginaceous 
plants (see Echium sp., Vol. III., 200), are sold under the collective name 
Gao-sahdii, either as substitutes or as adulterants, although it vould'seem 
that the Gao-sabdn of Aitchison (Coccinia glauca) agrees most closely 
with the description of what is usually sold in the bazars under that 
name. In India Gao-sahdn has long been much esteemed by the Native 
practitioners as tonic and alterative, and is much prescribed as a decoction 
in rheumatism, syphilis, and leprosy {Arjuit). O’Shaughnessy, however, 
declares that it js a matter of little importance what the Gao-zabdn of 
commerce really is, as it has no great medicinal^ value, being merely 
emollient, mucilaginous, and perhaps slightly diuretic. 

Special Opiniojis. — The plant mentioned as being sent to England 
under the name oi gaio-sabdn was forwarded by me to Dr. E. J. Waring, 
and he speaks of this in the p. 127. It was one 

of those plants which were raised by myself from the nuts of gaw-zabdn 
which are ahvaj-s found with it in the bazdr. The plant was about si.vpr 
seven months old and did not flower. It was very small and stemless, with 
only five or six radical leaves. The largest leaves were about six inches 
long and six inches broad, and were covered with small dots, like white 
glands. When dry, the leaves are brittle and break easily. Some of the 
plants raised by me were more than two years old, but neither flowered 
nor thrived well. Some dry and pink flowers are sold_ separately in 
the bazar under the Persian name of gule-gavi-sabdn, which means the 
flowers of gavj~sabdn, but I am almost sure that they are not the produce 
of this plant. I have never found them in the bundles of gaw-eaddn. 
Although is not a very active medicine, yet it is a good refri- 

gerant and demulcent, and proves itself useful in many of the affections in 
which medicines of such nature are indicated. Few medicines are equal 
to it for relieving the excessive thirst and restlessness in febrile excitement. 
It is also of great service Jn relieving functional palpitation of the heart, irri- 
tation of the' stomach’ and bladder, and stran^ry. It is used in the 
form of an infusion prepared with either cold or hot water in the pro- 
portion of I to 20. Dose 5ii to 5iv frequently or ad ItbUuni” {Honor- 
ary Surgeon ifoodecn Sheriff, Khan Bahadur, G. M. M. O., Triplicane, 
Madras). “ Gao-zabdn is irequently used in combination with Btninfsha 
from a quarter to one tola in water as decoction in fevers. They bring 
on free perspiration” {Meer Gamer Alt, Native Doctor, Bhognipore Divi- 
sion, Eiaiaah). “ The gao-zabdn, as obtained from the bazar, is undoubt- 
edly a Borage. The gule-gao-zabdn flowers have all the characters of 
those of Boraginaceie. They seem to be the flowers of an Onosma, the 
- leaves of which are not used medicinally by the Natives. In fact, the 
leaves of one and the flowers of another species of Onosma seem to be 
used. Cacalias (sic.) have smooth leaves and can have no relation to the 
Gao-Znbdns of the bazars^’ (Assistant Surgeon S. C. Bhuttacharjee, 
Chanda, Central Provinces). 


MEDICINE. 


Onosma echioides, Linn.,- FI. Br. Ind., IV., t-yS. 

Syn. — O. HispiDA, Wall.; O. arbnarium, Waldst. _ ■ 

— Ratanjot, Hind.; Neviar maharangi, mevM.; Ratanjat, maka- 
tanga, Idl-Jari, ioame, Pb. 

References.— 5/cw/ir/, Pb. PI., 366; Aitchison, Cat. Pb. & Sind PI., 
9S ; DC., Prodr., X., 6r, 66; Boiss., FI. Orient, IV., iSt; Murray, PI. 
Drugs, Sind, 172 ; Baden Posoell, Pb.. Pr , 366 ; Atkinson, Him. 
, _ Dist., 744; Agri.-Horti. Soc., Ind,, yotirn,, XIV., 52 . 

_ Habitat. — A hispid, biennial plant, frequent throughout the Western 
Himalaya, from Kashmir to Kumdon, It is widely distributed from 
Sibefi.a and Cabul to France. 
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OPHIORRHIZA 

Mungos. 
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Dye. — The R06T is used in the Panjab Himalaya and Trans-Indus 
region as a red dye for wool [Stewart), being applied with ghi and the 
acid of apricots. It is employed by the Lambas of Lahoul, Spiti, and 
Kanawar to stain their images. It is also utilised as a substitute for 
alkanet {Anchusa tinctoria) and imparts a rich red colour to medicinal oils 
and fats, e.g., Macassar oil [Stewart). In Nepal these roots brought from 
the Tibetan border are boiled with oil and used as a dye for the hair. 

Medicine. — The bruised root is used as an application to various 
forms of cutaneous eruptions. The leaves are said to possess alterative 
properties, and the flowers are prescribed as a stimulant and cardiac tonic 
in rheumatism and diseases of the heart [Stewart). 

Onosma Emodi, Wall. ; FL JSr. Ind., IV., I’^g. 

Syn. — O. VESTiTUM, HW/.; Maharanga Emodi, 

References. — HC., Prodr., X., 71; Murray, PI. & Drugs, Sind, 772. 

Habitat. — A hispid, sub-erect plant which is .found in the Alpine 
Himalzya at aWitudes between 10,000 and 13,000 feet from Garhwalto 
Nepdl and Sikkim. 

Dye. — Murray, in Plants and Drugs of Sind, says that the roots of this 
plant also " make an excellent dye for wool and silk.” 

O, Hookeri, Clarke; FI. Br. Ind., JV., i>j8. 

References ~H.f. & T. ; Herb. Ind. Or. ; Hooter, Him. foiiiiu, //., S4. 

Habitat. — A hirsute plant with perennial root-stock, found in alpine 
Sikkim at altitudes between 12,000 and 14,000 feet. 

Dye. — The Flora of British India states that this plant affords the best 
Lcpcha red dye. Further information with regard to it does not seem 
to exist in works on Indian products. 

Onyx, see Camelian, Vol, II., 174, 

Opal, sec Carnelian, Vol. IL, 175. 

! Ophelia, see Swertia, Linn.; Gemtianacfte ; Vol. VI„ Pt. 1 1 - 

Ophiocephalus, see Fish, Vol. Ill,, 388. 



OPHIORRHIZA, Linn.; Gat. PL, II., 63. 
Ophiorrhiza Mungos, Linn.; FI. Br. Ind, III., 77 ,• Rubiack/t., 
The Mongoose-plant. 


f 

{ 
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181 ; 

Lvat,""!!., RejflU 
JLBark 

iBz 


i 


Vcm. — Sarnhati, HiNn. ; Gaiidbandtuti, UrtiG ; Kiri-purauddn, TaM.i 
Chettu, Tf-L.; Knfo-ttlar, Javanese ; DaLkattiyo, wed, cba, 'Rcnja, 
w.mrfj, SiNG.j Sdrpdlshi, Sans. 

References.— F/. Ind,, Fd. C.B.C., 23s; HHot, Fl.Andhr., fat 
Aitisite, Mat. Ind,, JI., O’Shaurbnes^y, Seng. Dispens , 400; 
Pham, Ind., 42; V, C, J)ntf, Mai. Meet. liirid., 3i7 , Jrvtnf, Mai- 
Med., Patna, 62 , Agrt.-Horfi. Soc,, Ind., .Journal (Old Series), flit 7 . 7 - 
Habitat. — A suffrutcsccnl herb, met with in the Khd'iia mountains ana 
Assam, up to an .altitude of_ 2,000 feet. It is found also in Biirm.a, 'I’onas- 
senm, the Andaman and Nicobar Islands, the mountains of the Western 
Ptninsul.a .and Ceylon. It is disinbuircl to Sumatra and Jav.u 

Medicine. — Alt the parts of this plant, Ini more cspccinlh the boot, 
arc intensely bitter, and may be tmed .as stornadiic tonics. In CVyion, it 
has a high reputal-on as a remedy for sn.ike bite. The ttAvrs, boot.s, 
•and BvRjt .-irc mide into a deem non and given in doses of half an ounce; 
but Roxburgh cnlrrelj di^ciditf the idea of its basing m this rerpett any 
medicinal sirtac'-. Among the Sinhale^r, it has got the name of naga 
'■'sili, from iht fr-ci tliat it is suptwed In tlum to bcaspf cifieagalm*. the 
h tes <4 t! r ribbon snake. If^ ranie, 0 / Mongos (the iclmeurnori ylantj, 
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Opopanax Resin. 


{W. R. Clark?) 


OPOPANAX 

Chironium. 


is derived from the fact that it is supposed to furnish the Mongoose with 
an antidote when bitten in its conflicts with poisonous snakes. Koempfer, 
in Viis j^meniiates Exoticcs, gave a particularly high character to the plant, 
which, he says, he used successfully as a decoction in putrid fevers- and 
vanous malignant diseases, and in several cases as an antidote against 
the bites ofjmad dogs both in men and in other animals {Agri.-Horti. Soc. 
hid., Jour.) Horsfield, in his account of Java Medicinal Plants, says 
this herb has been confounded with Ophioxylon serpentinflm both by Murray 
and by B urmann, but that they are verj' distinct botanically, and the Ophi- 
orrhiza Mungos is altogether inert, while Ophioxylori serpentinum is a 
valuable medicinal plant. The last mentioned plant by many writers also 
gets the name of Ichneumon plant ^Joiies, Asiat. Researches, IV.), and is 
said_ to be a valuable febrifuge {vide Rauwolfla, VI,, Pt. /). In India, 
OphiOrrhiza Mungos is not used internally, but the roots are sold as a 
charm against snake-bites (Irvine, Mat, Med., Patna). 

Ophioxylon serpentinum, Linn., see Rauwolfia serpentina, Benih. ; 

. ApocYNACEa! ; Vol. VI.,Pt. I. 

Opium, see Papaver sdms^erum, Linn. ; Papaveracf.je -, Vol. VI., Pt. 1 .; 

[also Narcotics, Vol V., 331. 

OPLISMENUS, Beam. ; Gen. PI,, III., iio^f. 

. - [India, 13 ; GRmmzis,. 

Oplismenus Burmanni, Betz ; Duthie, Fodder Grasses of Northern 

Syn. — O. DROMOiDEs, Boj. { Panicuh Burmanni, Linn. ; P. hirtellum, 
Burm. 

Vzrn,-~-Chusa (PHibhlt), N.-W. P. ; Chimakal gadi, uianiya, vtaiani- 
ya (Chanda) ghor-clnibha l^earC\), yerv!a (Balaghat), C. P. 

References. — Boxb., FI. lnd,,Ed. C.B.C., pg ; RumJ>h. Amb., VJ., 14. 

Habitat. — A common grass, generally growing under the shade of large 
trees on the plains or at low elevations on the hills, which extends in its 
distribution from Oudh and Banda to Saharanpur and the Jhelum valley. 

Fodder. — Duthie in his Fodder Grasses of Northern India zzys that 
cattle eat this grass with relish, while it is young, and that Symonds says 
it makes good hay. 

O. COlonus, Knnih., see Panicum colonum, Linn. ; Vol, VI., Pt. I. 

O, compositus, R. 6* -S'. ,• Duthie, Fodder Grasses of N. India, /j. 

Syn.— P anicum cohpositum, iinn. ; P. Svlvaticum, Lam. 

Reference. — Roxb,, FI. Ind., Ed. C.B.C,, gp. 

Habitat. — This grass is found in the Himdlaya at Simla, Kumdon, 
Massuri, and at Dehra Dun at the foot of the Massuri hills. 

Fodder.— Roxburgh, who describes it under the name of Panicum 
Janceolatum, says it grows under the shade of trees, and that cattle are 
not fond of it. 

O. frumentaceus, Roxi . ; see Panicum frumentaceum, Roxh., Vol. VI , 

f Pt. I. 

Opobalsamum, see Balsamodendton Opobalsamu mKunth. 

• [Burseraceje ; V;ol. I., 369. 

OPOPANAX, Koch..- Gen. PI., I., gss. 

Opopanax Chironium, Koch, ; UstBEt-uFERE, 

Vera. — (The gum resin) — Juvashur, Hind.j Jan-e-sh!, Beng.; Jnsoashur 
Bojib. ; fuwashur, Arab, j Ca-wshir, gausfmr, jiivashur, Pers. 

References. — Ainslie, Mai. Ind., zSr,. O'ShanghnCssy, Beng. Dis- 
pens., 36 l } S. Arjun, Bovib. Drags, 67 } Murray, PI. & Drugs, Sind, 
ipS; Ircine, Mat. Med. Patna, 44; Year-Book Pharm., 1876, 625 • Bird- 
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The Prickly Pear. 


Toood, JBomh. Pf., 42 ; Smith, Die., 2gg ; Treasury of Bot., II., Sit ; Kesi 
Off. Guide to the Mus. of Ec. Bot., 76. 

Hahitat.— This plant, which somewhat resembles a parsnip in its gene, 
ral appearance, is a native of Southern Europe and Asia Minor. 

I Gum-resin. — ^The root yields a milky juice wViicli hardens and becomes 

a gu>i-RESin possessed of properties somewhat similar to those of Gum 
Ammoniacura and known by the name of Opopanax. 

Medicine. — Qpopaanx is said to be much used by the Indian hakims 
i who consider it an excellent stimulant and antispasmodic and prescribe 
it internally in doses of grs. 2-10, for uterine affections, flatulence, colic, 
and convulsions (Irvhie). Ainslie, Arjun, and Dymock say they have 
never seen this gum-resin in India, and that ‘^avashir or Gaioshtr is the 
name for Persian Galbanum. O’Shaughnessy, however, remarks that 
Opopanax is found in all the bazars of Bengal, and is even exported from 
India to Europe. 

OPUNTIA, jym.; Gen, PI, /., 

Several species of Opuntia arc found in India, but only one (O. Dillenii) 
is described in the Flora of British India, It is naturalised in this country, and 
has overrun immense tracts ol the hotter regions, such as in ^Iadras, Bengal, the 
North-West Provinces, and the Panidb. 

[ Cacteie. 

Opuntia Dillenii, Haw.; FI, Br. Ind., If 657 / Wight, III., 114; 

j The Prickly Pear. 

Syn. — Cactus indigos, Roxb, 

Vern. — Ndq-phand, Hind.; Nug-phana, pheni-mama, Bcng.; 

Mar.; Zhorkatkeylo, Guz. ; Ndga-dali, Tam. ; Ndqa-dnli, Trc.; Nag’ 
phansi, chnppal, chappal-scnd, Dec.; Naga~mulla, Malay.; Sha soung 
lit W(7, ka la saso, Burm. ; Kodu-gaha, SiNG. „ . , 

RtfeTenctis. — Roxt., F{ h\d., Ed. C.B.C., 3 ps , Voigi, CaL, 

02,' Brandis, For. FI., 245; Gamble, Man. Timb,, 2oS ; Stewart, Pb. 
PI., loi ; DC., Prods., III., 472 ; Origin Cult. PL, 274 { Mason, Bttrnta 

6 Its People, 42., 74b; Boyle, III., I., g, 223 { Amdie, Ipff; N., 
217; Dymock, iVardeii & Hooper, Pha.macog, Ind., PL IN; POS 
Bidic, Cat. Raw Pr., Paris Exh,, Jig ; Lisboa, U, PI, Bomb., 160, tgg { 
Liotard, Paper-making Mat., ll ; Smith, Die., 2S8 ; Kew Reports, 1^77, 

07 ; Kew Bulletin, iSSb, 165-175; ibdg, 26 ; Ind. Agr., Oct. 9th, 1SS6, Ort, 

tgih, iSSg ; Ind. Forester, IX., 625; Gazetteers — Bombay > V,, 120 ; My- 
sore and Coorg,I.,6S ; N.-W. P , IK, Ixxii. ; Pnnjdb, Karitdl, t6; Kohtai, 
14; Sialkai, 1 1 ; Rdjpuldua, 27; Agri.-Iiorti, Soc., Ind, {Transneitons), 
VI. (App.), 1-S4; {Journals), VI., 3 $; VIII., 223; A , A 

Habitat. — A ramous bush, indigenous in America, but naturalised all 
over India, from Bengal and Madras to the Panjab, and found in the Hi- 
malaya up to an altitude of 5,000 feet. Roxburgh, who described it under 
the name of Cactus indicus, believed it to be a native of India, As a matter 
of fact, hou ever, it is most prob.able that it was introduced by the Portu- 
guese, At all events, nothing was known of the various species of Opuntia 
I by the Greeks and Romans; they were first described by the Spanish and 
I Portuguese u riters of the sixfccrith and seventeenth centuries, as cunosi- 
( ties then introduced from the New World. Bang introduced, they spread 
j rapidly throughout the Mediterranean countries, and ucre most prooafaly 
j brought thence to India, where the large areas left uncultivated, fatoured 
£ their peculiar habit of grovth, in and regions, in which iio other planl 
' could grow. When the cochineal inject brought to India in 

! 1703. this species of Opuntia was then so p-ev.ilcnt in Indm as v> laid the 

i VTjterS of lint date to spc-sk of it as ihc ind'gcnou'- species orf v h.cb fortu- 
1 natms th’* cochlreal was Couwd to tiwlvC as- well tie on the spe-e » ol 

Opuatm which liad beer, brought with the insect- (Can/, with rem-'u-ks -n 
I Vol,JI.,39S) ^ 
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The Prickly Pear. 


(IF. R. Chvk) 


OPONTIA 

Diilenii. 


Fibre. — A coarse kind of fibre can be obtained from Opuntia Diilenii 
which has been suggested might prove useful as a paper material. Dr. Bidie 
of Madras, speaking of this fibre, wrote “ The prickly pear, which so 
abounds and has become such a nuisance in the country, that large sums 
are expended annually in cutting it down and burying it,- might prove 
valuable as a paper material.” Liotard, in his “ Materials in India Suit- 
able for the Manufacture of Paper,” describes it as a coarse fibre easily 
cleared of extraneous matter which he is inclined to think would pulp well. 
The samples of the fibre shown at the Colonial and Indian Exhibition 
were, however, by the paper-makers who examined them pronounced 
quite worthless as compared with other equally plentiful materials. 

Medicine. — The fruit is considered a refrigerant, the leaves, mashed 
up and applied as a poultice are said to allay heat and inflammation 
{Ainslie). In the Deccan the baked fruit is given in whooping cough 
(Lisboa). Dymock (Pharmacog. Ind.) states that a syrup of the fruit 
appears to increase the secretion of bile when given in tea-spoonful doses 
three or four times a day and to control spasmodic cough and expectoration. 
In Dacca the milky juice is given as a purgative in doses of ten drops 
mixed With & little sugSLC (Taylor, Topografkj 0/ Dacca). The ripe fruit 
when eaten has the power of dyeing the unne red (Miller). 

Special Opinions. — § “ Said to be useful in gonorrhoea. The hot- 
leaf applied to boils hastens suppuration j the leaf made into a pulp is ap- 
plied to the eyes in cases of opthalmia ” (Surgeott-Major D. R. Thomson, 
M-D-, C.I.E., Madras). “The leaves, roasted and mashed, form a very 
good poultice, especially in scorbutic ulcers” (Native Surgeon T. R. 
Moodallier, Cliingleput, Madras Presidency), ““Juice used as a purgative, 
also used as a demulcent in gonorrhoea” (IF Forsyth, F.R.C.S., Edin,, 
Civil Medical Officer, Oinajpore, North Bengal, & C. M. Muherji, 
M.B., Civil Medical Officer, Dinajpore), “The pulp of the leaf is used as 
a poultice in guinea-worm” (Surgeon^Major J. North, Bangalore). 

Food & Fodder. — The fruit is pear-shaped, but stands erect on the 
margins of the thick fleshy leaf-like joints of the stem. It is covered with 
thin sharp spines and tufts of minute spinules. It contains a somewhat 
refrigerant and highly refreshing pulp, which in times of scarcity is used 
as a food by poor people. Superior qualities are in Europe and America 
specially cultivated on account of their fruit— the Prickly Pear. In Mexico, 
the LEAVES also of a species of Opuntia are cooked in hot ashes, and, the 
outer skin with the thorns being removed, the slimy, sweet, succulent 
interior is eaten. 

In Spain experiments have been made, with a view to extracting alco- 
hol from the fruits of the prickly pear, and proposals have been made in 
India also to trj' and utilise for this purpose some of the tracts of Opuntia 
that exist in Mysore. It is said that in Spain the industry might be 
made a very profitableone,andin India, where the prickly pear grows and 
flourishes without any attention, on the sandy wastes of Madras, Sind, and 
Baluchistan, very little care would, no doubt, produce a good class of fruit. 
The cost of cultivation would be very small indeed, and large tracts of 
land on which the prickly pear would grow, might be had for almost no- 
thing, so that, if the industry can be proved a profitable one in Spain 
it ought, in India, to be tenfold more so. The jointed, juicy columnar 
stems, and the leaves, deprived of their spines, are said to form an excellent 
supplementary food for cattle. < 

Domestic Uses.— The prickly pear is much used in India as a hedge-plant 
about fields, and for fences around the homesteads. For these purposes it is 
invaluable, being both impenetrable and uninflammable, Formeidy when 
villages were so often subjected to sudden predatory attacks in theVough 
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anarchical times that preceded the British rule in India, this plant was much 
valued as a source of defence around isolated villages, aiid it is said that 
Tipii .Sahib strengthened the defences of Seringapatam by surrounding 
the fortifications with deep plantations of pucklj' pear. Practically, how- 
ever, as Sir George Birdwood points out, the unrestrained growth of this 
plant around Indian villages is very conducive to the generally insanitary 
state that prevails in them, chiefly because the close growth of the flat 
jointed stems branching out in every direction makes it difficult from the 
nature of the plant to keep the ground underneath free from decaying 
vegetation. If this be kept clear, the prickly pear is as harmless to the 
health of man as any other hedge. Another complaint made about these 
hedges is that they harbour reptiles, but this also is dependent on the 

' want of clearing away of undergrowth and deca}dng vegetable matter. 
The prickly pear is, however, very apt to spread not only from its growth 
by cuttings, but also from the fact that the birds which cat the fruits can- 
not digest the hard seeds and these are cast out on the ground and ger- 
minate; but it will be found that in its growth it has a distinct preference 
for waste arid soils that will grow nothing else, and that it does not flour- 
ish so freely on rich well-cultivated land. Owing to the immense tracts 
of country covered with prickly pear in India, various attempts have been 
made to eradicate them or to utilise them for industrial purposes. In the 
way of eradication it was proposed in the Madras Presidency some years 
ago to utilise the masses of prickly pear that grow there by sowing tree 
seeds among them, in the hope that the masses of Opuntia might, in the 
first place, act as nurses to the seedlings, protecting them from the svm 
and browsing animals, and afterwards the trees growing up would shade 
the prickly pears to such an extent as ultimately to destroy them. '1 he 
results of some of those experiments in Trichinopnly were very successful, 
the trees gr6w up, shaded the Opuntia, and ultimately destroyed it; but in 
other districts no such favourable effects vere produced, and in dry rain- 
less regions, where the Opuntia is most abundant, the e.vperiment neces- 
sarily fails. 

vor an account of the utilisation of Opuntia Dillenii as a food-plant for 
the Cochineal insect, sec Coccus Cacti, Vol. II., 398-405. 

Orange flower or Neroli, see Citrus, Linn,; RuTACE^tj Vol. II., 333 * 


! Orchil, sec Lichen, Vol. IV., 636, 

! ORCHIS, Linn.; Gen. PL, ///., 620. 

j Most of the species of this large and important venus pf the Orchidea; 

' have tubers «hich, when properly prepared, are capable of yielding Salei' {?• v. 

! Vol. VI., }‘l. /.). The sa!»p of Indian commerce, obtained from this genus, 

5 is prinripally derived from the following species O. latifolia, O. laxiflora, 

! .and O. mascula — the first mentioned is a native of India, but thesupply of 

I the tubers is mainly drawn from across the Him&laya. The species of Orchids 

are,hQweser, farlessimporlant'oarces of Indian than are other O'chids 

natives of the Himalaya. {Conf. with Hulophia, Vol. III., S')o.) 

I Sir J.D. Hooter) ; ORCiunFvE. 
205 Orchislatifolia, Fi.Br, Ind., F/., /ay {proof copy furnis/ieJoy 

The Marsh Oitcnin. 

SyD. — O. LSTirouA B tNDics, Linill., O. Hatacircs, Don., TroJ. 

' Vera. — Solrp O' snlah fth" tuliers), Pj rs,, AfoUAU. 

' Reference^.— i? ;ir..FJ. Orion! . V., jn AtUh., A'rh. Del. Co-n., JiS ; 

I FjrrT.icr, XIV. 37/ r OacfttreTi, X.AV, Freer., Aien.-hor.i. 

, , , . "S., //„ Sr!,, j 3^ I xt 5 <5. , , 

< Habitat-— An ortiud -.rhich gru's? usuallv in damp /ttvhr-fy 

’ g?, ar\i widriy d.«;{n!)at«l from Europe over Terrptfstc A' a. In 
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The Salep Orchid. 


(IF. R. Clark.) 


MORIGANU 

Marjorana. 


lT\dia il occurs iu the Western Temperate Himalaya, from Nepdl to ICash- 
mir and Western Tibet at altitudes between 8,000 and 12,000 feet. It U'as 
found by Aitchison m Khorassan in moist meadow land at an altitude of 
3,000 feet. 

Medicine. — The tubers of this plant, along with those of allied species, 
are collected in considerable quantities in Persia and exported, by way of 
Herdt, to India. " 

Orchis laxiflora, Lam. ; Boiss., Ft. Orient., V., 7/, 

V^n.—Salap, salab (the tubers), Afghan. 

References. — Aitch., Afghan. Del. Com., 114 ; Ind. Poiester, XIV., 37 1. 
Habitat.— This plant has a similarly wide distribution with the preced- 
ing, being a native of the greater part of Central and Southern Europe, 
Turkey, the Caucasus, and Asia Minor, and reaching Persia, Afghan- 
istan, Tibet, and even the mountainous frontier of India. It is, however, 
not described by Sir d. D. Hooker as met with in India pi open 

Medicine.— '* The tubers of this are collected with those of O. latifolia 
and, mixed with them, are exported assalab or salap” {Aitchison). 

O. mascula, Xih?!. / Boiss., FI. Orient., FI, 68, 

The Salep Orchid. 

Vem. — Salop misrie, BeNG.; Saltim, Guj. 

References. — Fleming, Med. PI. & Drugs, as in As. Pes., Vol. XI., 
iSg ; Irvine, Mat.'Med. Patna, fg } Med. Top,,AJmerc, sgf / Sutler, Top, 
& Stats., Oudh & Sultanpur, Agri.-Horti. Soe., Ind., Journ., II,, 
Parti., 226; Part II., Sel., 216, ^S; Pro., 441,4^ ; IV,, Sel., 20S ; 
Pro , xxviii. 

Habitat— Like the two preceding species O. mascula has a wide distri- 
bution throughout Central and Southern Europe and Asia Minor and 
Persia. It apparently does not occur in India. 

Medicine. — The tubers are one of the largest sources of European 
salep, considerable quantities of it, prepared in Macedonia and Greece, 
being imported into India through Bombay. 

O. sp. (?) 

Food.— Stewart, in his Panjab Plants, mentions that Bellew describes 
an Orchis the thick fleshy leaves of which in Afghanistan were cooked 
with gh{ and eaten by the Natives, but says he doubts if this could have 
been an Orchis, as he (Stewart; has never heard of the leaves of one of 
these being eaten. 

ORIGANUM, Linn. ; Gen. Pi., IT., ii8£. 

Origanum Marjorana, Linn.f FI. Br. Ind., IV., 648; Labiate. 

The Sweet Marjoram, Bug.,- Marjolaine, Fr, ; Majoran, 
Germ.; A/xapaxov, Gr. 

Syn. O. Waluchianum, Benth.; Marjorana hortensis, Mcench. 

Beng. J Bantulsi, Kumaon ; Murroo, SiND ; Marrii, Tam. • 
Murma, DeC.j Micunfiish, inardakusch, Ar.ab. ’ 

References.— Hart. Sub. Cal., 456; Ainslie, Mat. Ind., /., 2i3 • 
Dymock, MtU. Med. W. Ind., 2nd Ed., 61S ; Irvine, Mat. Med. Patna, 7/ • 
S ear-Book Pharm., 188S, 82 Atkinson, Econ. Prod,, N.-IV.P., Pari Iv’ 
Foods, 41 ; BtrdToood, Bomb. Pr., 65 ; Kew Off. Guide to Bot. Cardens ^ 
Arborehnn, 105 ; Cixaetieer, Mysore & Caorg, /., 64; Agri.-Horti Snr 
xs Series), IV., 28 ; V., 34, 42. 

• s r- • . • ® Southern Europe, North Africa and 

Asia Minor, IS cultivated in gardens throughout India, especially in the 
South, for Its seeds. _ Almost naturalised in Kumdon. 

Oil.— An essential oil is distilled from the seeds which is used as a 
perfume and for hot fomentations in acute diarrhoea. 
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Medicine. — The seeds are considered astringent and are used as a 
remedy for colic, for which purpose also the leaves are eaten along with 
those of Gynandropsis pentaphylla (Vol. IV.; 192). Irvine says the dried 
PLANT is used in perfumes and as a stimulant. 

Special Opinion. — § "Cultivated near Bombay under the Portuguese 
name of Mazarona. The Bombay plant has been identified in London 
as O. Marjorana” { IP. Dynnock, Bombay). 

Food. — The leaves are used as a seasoning herb. 

Origanum vulgare, Linn. ; FI. Br. Ind., IV., 648. 

This also is called Marjoram by Europeans in India. 

Syn. — O, NORMALE, Don; O. laxiflora, Boyle. 

Vern. — Sdthra, Hind.; Miraanjosh, Pc.; Mridu-in'iru'uamu,Ts.'i„} Btik- 
Int-nl-gesal, siitur, Arab.; Onshnch, mizangosh, PeRS. 

References. — Voigt, Hort. Sub. Cal., 4^6; Stewart, Pb. PL, J7i ; Elliot, 
FI, Andhr., ny ;S. Arjun, B >mb. Drugs, J03 ; Year-Book Phann., l8'J4, 
62S ; 1S7Q, 467 ; Birdwood, Bomb. Pr., 64, 22s ; Agri.-Horti. Soc., Ind., 
younu, V., 42; loiirn. Linn. Soc., X , 74; Gaz., N.-W. Prov., X., 
3is ; C. P., 118. 

Habitat. — An herb which occurs plentifully on the Temperate Himalaya, 
from Kashm'r to Sikkim, at altitudes between 7,000 and 12,000 feet, and 
is distributed to Europe, North Africa, and North and West Asia._ On 
some parts of the Himalaya, as for e.xample, in the Simla District, it is one 
of the most abundant of herbs, miles of country having a plant or two^ 
at least every few feet apart. 

Medicine. — It yields a volatile oil, used as an aromatic, stimulant and 
tonic in colic, diarrhoea, and hysteria, and which is applied locally also in 
chronic rheumatism and toothache, and dropped into the ear in earache. 
It is said to stimulate the growth of hair and also .to act as an emmena- 
gogue. , _ ^ 

Food — The plant is used in the Panjab as a pot-herb and, according 
to Aitchison, it is in Lahoul eaten as a vegetable. 

ORMOSIA, yhc/tj / Gen. PI., /., jj6. 

Ormosia glauca, Will. ; FI. Br. Ind., II., zyj ; Leguminos®. 

Vern. — Chuklein, Lepcha. 

Reference. — Gamble, Man. Timb., Ap/>., xvii. 

Habitat. — A tall tree of the Central Himalaya, found abundantly, for 
example, in Nepal. . 

Structure of the Wood — Greyish white, moderately hard. 

Domestic. — Gamble remarks that the bright scarlet seeds of this tree 
are employed by the Lepchas as a bait to catch jungle fowl. 

O. travancoria, Bedd. FI. Br. Ind., II., 253. 

References. — Gamble, Man. Timb., 116; Bedd., FI. Sylv., t. 48 } Ind. 
Forester, III., 22, 23, 

Habitat. — A tall t-ee, with finely grey-downy^ branchlets, met with m 
the Tinnevelly and Travancore hills. 

Structure of the Wood. -As yet it is scarcely known except to Natives, 
but is said to be very valuable and used for many domestic purposes 
{Ind. For.). 

OROBANCHE, Linn,; Gen. PL, II., ^84. 

A genus of parasitic plants which grow on the roots of many plants, chiefly 
field crops, such as the mustard, tobacco, poppy, &c. A great many species 
^ arc described, but it is probable that the greater number of these are only varie- 
I due to the different foster-plants on which they grow. A good few 

i Special Afghan species have been described by Aitchison KAfgli, Del. Coin.), 
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The Mustard Parasite. (W.E Clark.) OROXYLUM 

^ ^ indicum. 


one of which, parasitical on two species of|Arteinisia,afld another parasitical on 
a Chcnopodiaceous plant, are said bylhim to be eaten before the flowers expand. 

Wlr. d. F. Duthie describes a species of Orobanche which is used in AfghdniS' 
t.in as a dye for silk. He s.ays: — “A decoction of this plant is wade in water, 
carbonate of soda is added, rvhich makes a dye that gives a pale yellow colour to 
cotton and silk fabrics ” The most important member, however, ol this genus is 

0. indica, a parasite on mustard and tobacco plants. Which often causes great 
damage to these crops. O. Ceruua, Laff., is Irequently found on the poppy 
plants of the Patna District (con/, with Papaver somniferutn, Vol. VI., Pt. 

1. ); O. nicotianse, Wight, III., tyg,l, ISS, appears to be the ■peculiar form 
met with on the tobacco crops of the Deccan. 

Orobanche indica, Ham.; FI. Br. Ltd., IV., 326 ; OROBANciiACEiE. 

^Syn. — PnELtivTtA INDICA, C. Dan ; (?) P. .-rcYPTiACA, Boiss. 

cVem. — Sarsan banda, hhatua ghds, HlND.ji/nri siwi, SantAL; Khar- 
gaingi, Pushtu j Vahumba, tiUJ.j Bambaku, DcccAN ; Boau, ’lEL. 

References. — Roxb.,'Fl.^lnd., Ed. C.B.C., 46; ; Rrvd. A. Campbell, Econ. 
P\od. Chutia Nagpur^ Nn. 7851 ; Aitchison, Afgh. Del. Com., Trap. 

■ Agr{.,lII.,6rs. 

Habitat. — A ramous, hairy herb, found throughout the plains of India, 
especially in mustard and tobacco crops, and distributed also to Central 
and Western Asia. It appears as a yellow-stemmed, succulent, aspara- 
gus-like shoot growing perpendicularly from the root-stock of the tobacco 
plant, sometimes singly', sometimes in clusters of five or six together. Al- 
though a noxious parasitic \veed, it is provided with rootlets which de- 
scend into the earth alongside of its foster plant. Sometimes it grows in 
such quantity that when in blossom, it gives the fields a general purple 
or blue colour. As to its eflecls on the crojjs which it infests, the general 
opinion seems to be that it does no material injury to strong healthy slants, 
but injures greatly, even if it docs not kill, weakly crops on poor soils! 
Some few years ago it gave considerable anxiety to the tobacco cultiva- 
tors of South India, and an extensive official correspondence ensued, with 

the result that it seemed to be agreed the only effectual cure was to cut it 
off as it appeared, and thus prevent flowering. 

Fodder.— It is sometimes used as cattle fodder, and there is everv 
reason to believe that, although cattle may at first be averse to it, they in 
time become greedily fond of it, and yield more and better milk than 
when otherwise foddered. {Con/, with the article Pests.) 
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OROXYLUM, Veni. : Gen. PL, 71., 1040 , 

[ '337 / BiGNOSiACEa-, 

Oroxylum indicum, Vent.; FI. Br. Ind., IV., 3 'jS ; Wight, Jc.,t 
Syn.—CALos\NTnrs INDICA, 5/. ; Bic.nonia indica, Z.f«n,; B. i>kntan- 
DRA, io«r. ,• Spat H oDCA i.ndic.a, Pers . 

Vcm.~ Ulhi, arid, kharkalh, phariath, sauna, assar sauna, shyonn 
Hind. ; Sana, sanpath, mhoni, Ueng.; Pompouia, phunphvna, Uriva,- 



iatmorang \ n.-, latIuuaa.L. P. ll'aulun.tctu, utu. karkath, sui nd- 
assar, pmitphura, I 5 o.Mn : leW, Mar. ; Tctu, Guj. ; Pana, sianga, achi 
vauga-maram, -. Pamau, a. pampana, dundillam,'dondlup. Trn - 

^°Lulnri, Anu.; Eyoungyabeng, tyouiig-shu, Uvrm.’; 
TvstUa, Sing. ; Syonalia, murdukii’/ntrtia^ S^^*s * 

Rcfereuces.— El. Ind., Ed. C.B.C., 495,- Kurs, Far Ft Bu.n. 
tl., ? 3 S; Gamble. .'.Ittn. limb., 27': ; Stcysart, I b, 01 ijS • ii " 

F"" o’ f '■ Arjiirs, Bomb. Drugs, 01 • Baden 
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ORPIMENT. Yellow Arsenic, 


DYE & TAN, 
Bark, 
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Fruits. 
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MEDICINE. 

Root-bark. 
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Julco. 
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Paste. 
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Bark. 
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TIMBEH. 
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Seeds. 
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Habitat, — A glabrous tree, found throughout India, up to altitudes of 
3,ooo_feet,_ and distributed to Burma, Ceylon, Malaya, Malacca, and 
Cochin China. 

Dye & Tan. — The bark and KRUtTS arc used as a mordant in dyeing 
and tanning. 

Medicine. — The root-bark is much used in medicine by the Natives of 
India. It is supposed to have astringent and tonic properties, and is 
employed in diarrhoea and dysentery. It is an ingredient of the com- 
pound decoction called dnsamula, which is used in remittent and puer- 
peral fevers, inflammatory diseases of the chest, alTections of the brain, 
and otlier diseases, which are supposed to be caused by derangements of 
all the humours. The juice expressed from the root-bark, alter it has been 
enclosed within some leaves and a layer of clay and roasted, is mixed with 
the gum of Bombax malabaricura {mocharasa), and given in dysentery 
and diarrhoea. _ In otorrhoea, theuse of an oil has been recommended in 
Sanskrit medicine, prepared by boiling a paste made of the root-bark of 
Oroxylum indicum with sesamum oil ( 17 . C. Dtdt), In Bombay, the root- 
- bark, ground up and mixed with turmeric, is said to form an efficient ap- 
plication to the sorc-bacics of horses and bullocks } Dvmock), 

Among the ponds. Dr. Evers says, the bark is u^ed in decoction, as an 
application to rheumatic swellings. He states that he has made atrial 
of the powder and_ infusion of the bark, and has found it most powerfully 
diaphoretic, and slightly anodyne. He used it several times with marked 
success in acute rheumatism iM. Med, Gnsette). 

Special Opinions.— § "A good diaphoretic when acTministered inter, 
nally as a powder or infusion— wide Jnd. Med. Gazette for March 187S, 
page 66” (Civil Surjreon B. Eves, M.B., Wardha), “This is one of the 
ten roots of the Hindu Materia Mcdica” (Assistant Surgeon S. Afjtiu, 
L M,, Gargawn, Bombay). 

Structure of the Wood.— Yellowish-white, soft, and devoid of heart- 
wood. Weight golb per cubic foot. It is said to be so soft as to be unfit 
for use. 

Domestic. — The large thin membraneous seeds are employed in lining 
hats, and arc placed between two layers of wicker work to make umbrellas. 

ORPIMENT. 

Orpiraent, see also Arsenic, I., 322. 

Yellow Arsenic, Yellow sulphide of Arsenic, Eng.; 
Aureum pigmentum, Lat. 

Vern. — Hartal, Hind.; Horital, Beng.; Hartal wilayili, hartal 'warii 
(tlio l.-imcllar form), Pd. ; Varlihihartdla, Bomb.; Haritdta, Mar.; 
Artdl Guj.; Tdraiit, avi-tdram, ponnarx-tdrakam, tdlakain, tAM,; 
Harulalant, tdlakavui, Tel.; Chdliyavt, Malay.; Hsac-dan, Burm.; 
Haritdla,^ vaitsaPairi haritala, (the I.amel!ar form), Pinda han-lala) 
(the lump form). Sans.; Arsdntgutt, Zariti-khe-a^/ar, Arab.; Zarnt khc- 
sard, Peus.\ 

Relercnces.—Pharm' Ind., 344 ; U. S. Dispons., tsfh Ed., 1716 ; Ainslie, 
Mat, lud., I, 4PP/ Irvine, Mat. Med, Patna, 3 ? ; Moodeon Sheriff, Suf/p. 
Phartn. hid., w; U. C, Diitt, Mat. Med, Hindus, 41 ; Sakharain Arjun, 
Cat. Bomb, Driu's, 171 . K, L, De, Indig. Drue's, hid,, 17 t Manual, 
Geology of India, Pt. Ill, (Ball, Econ. Geol.), 162 ; Baden Povicll, 1 ”^ 
Pr., 63, 102 ; Buck(s Report on Dyes of Af.-tP. P,, 46; McCann, Dyes C 
Tans., Bcng,, i. ) 

Sources. — Orpimcnl, which derives its 'name from a corruption of the 
Latin Aurenm pigmentum, occurs in two forms in the bazars of India. 

It is met with cither as smboth, shining, gold coloured scales, vansapatrz 
haritala, or as yellow opaque masses, pii/da haritdla, and is found in small 
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Ortolans.' {W. R. Clarh.) 


quantities in Kumion in the North-Western Provinces, whence the best 
quality is derived. Inferior qualities cotne from Rangoon, or are brought 
into India overland from Swat and Kashgar. The trade seems to be 
entirely in the hands of Natives. . „ , j 

Dye. — The “ lump ” orpiment is used for d3'emg a yellow colour, and 
in sizing some.country-made papers, which are, by its use, preserved from 
the ravages of insects. . ... 

Medicine.— The “ foliaceous orpiment is used m Hindu medicine as 

an alterative and febrifuge. “ For internal use,” says Dutt, “ it is purified 
by being successiveK- boiled in kdnjika, the juice of the fruit of Benincasa 
cerifera, sesamum oil, and a decoction of the_ three myrobalans, for three 
hours in each fluid. The dose of orpiment is from two to three grains. 
Orpiment is said by Hindu phj’sicians to cure fevers and skin diseases. 
-It is employed in levers in combination with mercury and aconite. In 
skin diseases it is used in various combinations as an external application 
as well as internallj'. As a depilatorj’ it was in extensive use among the 
ancient Hindus. 

Among the Afghans it is employed in the treatment of syphihs and 
skin diseases. 

Orris Oil, see iris florentina, Linn,: lRinE.iE; Vol. IV., 497. 

ORTHANTHERA, Wight; Gen. PL, II., 778. 

Orthanthera viminea, Wight ; FI. Br. Ind., IV,, 64; Asclepiade^e, 
Syn. — ArocYNEA viminea. Wall.; Leptadenia viminea, & Hook, 
In the Genera Vlantarnm the genus Orthanthera has been reduced to 
Leptadenia, but Sir J. D. Hooker, in the F/orn of Briihh India, takes 
a different view of the subject, and says “ the long sepals and salver-shaped 
corolla are such strong generic characters that 1 do not follow the Genera 
Plantanim in uniting this genus with Leptadenia. 

'Vcm.-—Mahur, Hind.j Mdh&r, N.-W. P.; Chaphiya, KumAON; Matii, 
viomd, litnebar, khip, chapkia, Pb.j Kip, kitip, SiND. 

References. — Gamble, Man. Timb., z66 ; Stcoiart, Pb. PI., 146 ; Murray, 
PI. & Drugs., Sind 162 ; Atkinson, Econ. Prod., N.-W. P., PI. V., 
44, So ; Him. Diet., gtS, 7p4 ; Royle, III. Him.Bot., 274 ; Liotard, Paper- 
making Mat., 3O; Caaetteers : — A^-IK. P.,IV.,I.rxiv.; Punjab, Gurgdon, 
17 ; Muaajfargarh, 22 ; Dera Ismail Khan, j 3 ; Rdjputdna, 3 o; Ind. 
Forester, li'., 233; X/I., App. 2, 17. 

Habitat. — A giabrous shrub of North-West India, extending along the 
base of the Himdl.a\’a up to an altitude of 3,000 feet from the ranjab and 
Sind to Oudh. 

Fibre.— This plant yields a fibre of which ropes are made. Near Delhi 
the plants are steeped for four or five days, the fibre extracted, and a 
strong and durable rope made of it. The fibre is remarkable for its 
tenacity and length IRoyle). In Sind the unsteeped stalks are made 
into ropes for Persian wheels, a purpose for which they are said to be 
admirably adapted, as they do not rot readih' from moisture. 

Food.— The plower-bubs are eaten bj' Natives as a vegetable. 


ORTOLAN. 

Ortolan. 

Gkeenheaded bunting, Eng.; Ortalon, Ortolan, Fr.; Garten- 
AMJiER, Germ.; Ortolano, It, 

Vem. — Berghcrie, bageyra , jart-johara. Hind. 

References. — Ainslic, Mat. Ind., I„ 2S6 ; Hooker, Him. ’fonrn., I, oS • 
Balfour, Cycl. Ind., III., 52 ; Encycl. Brit., XVIII., 5J. ’ 
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Species of Oryza or Rice. 


Hnhifat —The Ortolan (Emberiza hortulana, itwjz.) is a native 

Ortolans and “ at certain seasons, says Ainslie, ^ 

table substitute for that bird. 

(G. Watt.) 

ORYZA, Linn.; Gen. PL, III., 1116-1117. 

Bentham & Hooker, 5 n their Genera state that hohiniwl 

varieties of one species, Inr^ies thouch some arc indi‘?enoUs to Australia 

throughout the warmer regions . • Tlm^Brazilian plant recognised under 

KnuS*& Hloter, pr.- 

acuminate after the fashion of those in Poa posse's 

In the Genoa riantapnn O. there alliidcil 

the stronfiest claim to an independent position, and tl as found. hoMCVcr, 
in isstal^tobeanativeofthe Ihmalaja. Hh writer speaU 

the greatest possible given by Hamilton, but 

of O. coarctata as a name which he afiirms "‘f jhat S3 non) m is 

upon unsatisfactory grounds. To the P'^"h triticoidcs, Grtff. Nofnl 
quoted, Griffith, in la^, .assigns the name of O. “ffiew , 
M.P!.As.,ni..S-o { 0 . coarctata, //oni /mi ., 

of it .as a species which occurs in brackish water. His ng ' ,,fd ip.ivcs 

j... the plant as ha\ing very nronounccdl)^^ 



Axis, in sucli a manner as to simulate Tntici m o « Griffith’s 

soiciiles are also suli-s-cund and turned his description 

pkate shows the spiUclcts lanceolate, acuminate, ^.'"'l^Akcd and btakh'?-, e^- 
i,n cneaUs of the inner glumes (/>n/<’o) .as bs'ng ninc-ncrM-o Hi: rcn-irl.s 

cept the middle denticulation which is prolonged to a ruiia l^^ Griffith’s 

ulso that it is prominentK keeled, "" ‘’’t., ‘J the Genera Plan- 

plant is thus stay unlikely to he the O. coarctota than .n' 

Lrirm, but is probably a sneeles more nearly allied to O. 
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The wild Rices. 


(G. Wn/l.) i ORYZA. 


Hamilton was strongly of opinion that the cultivated rices of India were 
derived from more than one species, not only from the fact that some were 
awned, and others awnless, but also because of their diversified peculiari- 
ties under cultivation. He specially cited the fact Uiat two kiiids .were fre- 
quently sown mixed on the same field, the one producing its grain in two months 
or so, and the other long after the first had been reaped,- these two plants, he 
maintained; had shown no tendency after countless centuries of cultivation 
to lose their respective peculiarities, and hence presnmahly they were different 

species. The chief difiiculty in accepting O. triticoides as one of the forms 
of O. sativa is the fact that Griffith speaks of the larger of the inner 
glumes as nine-nerved. The writer has seen no authentic specimen of O. 
triticoides, hut though he has examined several hundred samples of wild 
and cultivated rices, he has not as yet met with any specimen in which the large 
glume po'sesses more than five nerves. Dr. George King, Director of the j 

Botanic Gardens, Calcutta (to whom this doubtful point had been referred), has : 

most obligingly furnished interesting notes, and forwarded, for inspection, a selec- 
tion of the specimens of Oryza from the Herbarium. Unfortunately these 1 

specimens do not embrace any of Griffith’s olscure plants, so that the I 

author can offer hut the merest conjecture as to the species figured and described 1 

by that distinguished botanist. One point alone seems certairi, ma., that the j 

salt-marsh-loving plant described by Griffith cannot be the Himaiajan species j 

alluded to by Bentham & Hooker, under the name O, coarctata, Griff". i 

I.-WttD ErCES, I 

It may not be out of place to give here a few brief notes on the botani- j 
cal characters of the numerous specimens of wild and cultivated forms of 
Oryza, which the writer has cursorily examined in the hope of being able 
to establish a possible scientific classification of the cultivated rices. Two 
peculiarities, which have apparently been but indifferently alluded to by i 
previous writers, seem to be of some importance, the configuration of 
the receptacular extremity of the pedicel of the spikelets, and the super- 
ficial structure of the outer wall of the inner glumes. In all the forms of 
Oryra examined, the receptacle (a term which will doubtless be readily 
. understood, though not employed by agroslologists, as popularly express- 
ing the club-shaped apex of the pedicel,) has been observed to consist of 
two facets, one on a slightly higher level than the other. The margin of 
these facets is fringed by a scale-like fold which in some of the wild forms 
is so greatly developed as to appear as an actual pair of scales outside the 
outer glumes. The upper facet is that on which the flower is in re.ality in- 
serted, but the larger one of the inner glumes is generally sodeveloped as to 
force its lower extremity with the subtended outer glume into the depres- 
sion of the lower facet. The degree to which this distortion of the recep- 
tacle exists has been observed to be coincident with other characters and 
to help greatly' not only in the separation of the species of Oryza but in the 
isolation of the wild and cultivated forms of O. sativa. Thus, for example, 
the_ outer glumes in Oryza, though they appear in all the species to take 
their origin at a common node (the point of dehiscence from the recep- 
tacle) and to be connivent around the base of the inner glumes, are often so 
obliquely distorted in their conformation to the receptacle as to appear as 
if the one took its origin at a point in some cases as much as an ^th of 
an inch above and within the other. This separation of the receptacular 
facets is met with both in the wild and cultivated rices, so that it appears 
safe to relegate the forms according to this peculiarity’, as derivable from 
each other or at least from a common ancestor, the more so since this 
association is borne out by other common characters such, for example, as 
the habitat of the forms (marsh-loving or dry land rices), structural pecu- 
liarities of the veins of the leaves and sheaths, the length and colour of 
the inner glumes, of the awn, of the keel and the hairiness, as also the quality 
of the grain. But to return to the second peculiarity upon which the author 
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has been induced to lay some stress, via., the superficial structure of the 
inner glumes, it may be stated that under a fairly powerful lens the 
glumes of all the forms of Oryza sativa are seen to be built up of squarish 
granulations arranged with the utmost accuracy in parallel lines from the 
base to the apex. In O. granulata, Atees, on the other hand, the surface is 
rendered woolly-looking, throughtheprescnceof irregular roundish granu- 
lations which possess none of the uniformity in shape or arrangement of 
those of O. sativa. In O. officinalis. Wall., the surface peculiarities ap- 
proach nearer to those of O. sativa than to O. granulata, but the granula- 
tions are larger and the surface is at the same time almost tomentose, a 
fact which gives these glumes a papery appearance instead of the semi- 
translucent aspect of the glumes of O. sativa. 

There are thus (excluding O. triticoides, Griff.— O. coarctata. Ham. 
Sc Roxb.) three easily recognisable forms of Oryza in India. These may 
be briefly dealt with in alphabetical order : — 

Oryza granulata, Nees. 

Habitat. — A species found on dry soils at altitudes up to about 3,000 
feet. Specimens of it have been collected by Wight, Griffith, Simons, 
Hooker, Beddome, Brandis, Olarke, and Kurz from Sikkim, Assam, 
Burma, Bengal (Parisnath and Rdjmahal Hills), Malabar and Courtalluni. 
Indeed, it seems probable this may possibly be the Himalayan plant alluded 
to in the Genera Planiantm. 

Botanical Diagnosis. — A perennial species, with an almost woody root-stock 
and thin round firmly-made branchingstem, which, for an Oryza, is profusely cloth- 
ed with short thin leaves, resembling somewhat those of many species of Panicum 1 
ligule deeply fimbriate. Inflorescence simple, spicate j pedicels short dilated upwards, 
but folds of the receptacle vei-y nearly on the same plane though their membranous 
scale-lil^e margins are fairly distinct. Outer glumes very small, the one placed 
against the larger inner glume considerably the smaller though broader at the b^e, 
both glumes also spread away horizontally in a conspicuous manner not observed m 
any other form of Oryza. Inner glumes o’zzs inches long, obtuse at both extrenu- 
ties, awnless but ending in a disk-like process ; surface glabrous though covered with 
irregularly-shaped and scattered roundish granulations. 

Uses. — Mr. C. B. Clarke, in a letter to the author, calls this 0 . coarc- 
tata, Griff. He lays great stress on the characters of the root-stock and of 
the leaves, and from its frequenting rocky woods he denominates it " wT3od 
rice,” “You will see,” he, writes, “that the species is altogether remote from 
any cultivated rice. They tell me, however, that the flavour of the grain 
is so good that it is hand-collected by children.” This plant^ does not 
appear to have ever been cultivated, and, though at one time disposed to 
view hybridization from it on certain forms of O sativa as the possible 
origin of some of the hill dry-crop rices, the writer has for the present 
abandoned that idea. The characters of O. granulata are so striking 
that they would readily appear in any hybrid state. The most careful 
study has failed to discover a cultivated rice, possessed of the peculiar 
granular structure of the inner glumes, a peculiarity which is probably far 
more exclusive than the nature of- the stem and root-stock on which 
Mr. Olarke lays so much stress. The writer has had the pleasure to have 
had sent him the Madras Herbarium sets of Oryza, and amongst these 
he found a sheet collected by Genera! (then Captain) Beddome on which 
a note occurs to the effect that it is the -wild rice of Malabar. In the same 
Collection there are some' good sheets of Leersia hexandra w'hich are said to 
have been also collected in Malabar, growing in paddy fields and also in the 
Annamallay forests up to 3,000 feet. In foliage and granular structure of 
the surface of the glumes these specimens closely resemble O. granulata, 
although they are perfectly distinct in the absence of the outer glumes and 
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(G. Watt.) 
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officinalis. 


in the Eragrostis-like inflorescence. As a weed of rice-fields this plant 
has, however, an incidental interest to the subject here dealt with, and it 
seems likely that Leersia or Hygroryza may be the “wild rice” of many 
authors as, for example, the hama of Kashmir {Conf. with p. 623). 


WILD RICES. 


Or3rza officinalis, Wall. 

Habitat. — A tall sparsely branched species with very broad multi-nerved 
leaves and profuse (almost umbellately) branched panicles. This plant 
has been collected by Hooker & Thomson, and by Jenkins, Kurz, & 
Duthie. The area of its distribution may be given (from the above record 
of its collection) as from Sikkim and the Khdsia Hills to Assam (Gow- 
hatty) and Burma (Pegu and Arracan). The most northern record of its 
existence appears to be that of the specimens recently collected by Mr. 
J. F. Duthie from Chanda in the Central Provinces. 

Botanical Diagnosis. — A perennial plant, with a sub-woody root-stock (much 
as in O. granulata) j stem tali, scarcelj' if at all branched save from the creeping 
root-stock. Leaves very large, 8 to 18 inches long, broadest near the middle where 
they are often as much as 1 to inches in diameter: sheaths very long (often 6 to 8 
. inches) completely embracing the sub-woody stem, never inflated with air chambers 
as in aquatic forms of Oryza ; ligule irregularly jagged. Inflorescence sub-umbel- 
iately branched, profuse, the stJikes borne on long naked peduncles, each having 
a tuft of longish hairs at its point of origin. Spikelets on very short pedicels, the 
receptacuiar apex of which is only very slightly distorted into two almost horizontal 
ears. Outer glumes narrow, lanceolate, entire, connate, and spreading from the 
same plane; inner glumes smaller though broader than those of O. granulata, 
more flattened and covered all over with long spreading hairs which become more 
prominent on the keel, surface composed of parallel bands of squarish corrugations, 
larger glume shortly beaked with a pair of short tail-Iilre glands on either side, keel 
almost winged, especially on the upper half of its length. 

Although this species is well marked and possesses many very striking 
features, it must be admitted to afford the transition between O. granulata 
and O. sativa. Many of the cultivated forms of the latter species are seen 
, to possess certain of the characters of this plant. Thus its remarkable 
inflorescence, forming umbellate divisions, borne on long naked peduncles, 
is frequently met with in certain cultivated rices, which are otherwise un- 
mistakably forms of O. sativa. In the same way, hairy glumes are a by 
no means infrequent character of certain alpine dry-crop rices, and these 
also possess the hard sub-woody root-stock of this species. Indeed, it 
seems highly probable that if hybridization has taken any part in the pro- 
duction of the forms of cultivated rices, it is to this species that attention 
should more specially be directed, in any attempt to ascertain the origin 
and character of such forms It is by no means unusual to read, in popu- 
lar works, of Himalayan rices grown at gp'eat altitudes and on perfectly 
drjf soils. Indeed, at one time, some trouble and expense were incurred 
to procure seed of a rice from Nepal that might be grown in the most 
northern tracts of Europe. To the rice sought was ass’gned by some 
writers the name of O. nepalensis, by others of O. mutica. Dr. Buchanan- 
Hamilton alludes, liowever, to a reputed alpine rice in Nepal, which he 
afterwards found to be a form of rye, and therefore not rice at all. Whether 
or not this same delusion passed into modern literature it would be 
difficult to tell, but the author’s experience of Himalayan botanj' and 
agriculture leads _ him to affirm that no alpine hill rice can be absolutely 
grown on dry soil, though the amount and duration of actual flooding or 
humidity necessary in one form is much greater than in another. He has 
seen no rice grown much above 7,500 feet in altitude, and "no hill rice 
that could not be regarded as a form of O. sativa, though, as already re- 
marked, some of the hill rices manifest peculiarities that may with more 
extended study be traceable to hybridization. 
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The wild Rices of India 


Oryza sativa, Linn. ; Roxb., FI. Ind., Ed. C.B.C., 306. 

Rice, Eng.; Riso, It. ; Riz, Fr. ; Reiss, Germ.; Ryst, Dutch; 
Arroz, Port. ; Arroz, Sp. 

Vern, — Dhdn, chdval. Hind. ; Chdl, chdwvol, dhdn, Beng. j Uri, jirt 
horo (wild rice), Santal ; Dhdn, or when husked cluhil (long-stemmed 
x\c&=rdbana), Deodhdn, C. P. ; Dhdn, sdthi (in Partabgarh 

wild rice is called or passari, also tinni), OuDH; Dhdn, mitnjt 
(a small-grained form), sdthi {6o days’ rice), pusai (a wild bearded nee), 
lehi (a wild rice with small yellow grain, also bearded), y'pr/mJt (late rice), 
phasai (wild rice in Fatehpiir and Rampur), [Dhdn in ear, chaitTSal, 
husked, cAfZn, the chaff, bhdt, cooked], N.-W. P. j Dein, Kash- 

mir ; Dhdn, idi, shdlian, miinji (in Jhang), shali (in Hazara), snos 
(in Peshawar), Pb. ; Garri, sal (Mount Abu), _Raj. j Sari 
one of the best white qualities], chdnwar (husked rice), chuno (the husk), 
SiNDj Chdnval, •, Ddngar (Broach, &c.), (Bel^aum), 

Bomb.; Tandula, bhdt. Mar.; Chokha, Gvz. •, Arishi, nellA, ’ 

*Dhatta, nellu, Mysore; Biyam, errajilama •vadhi {nevari dhany- 
wild rice), midln, urld,Tz'L.; Kan. ; /dn, Mawv. ; Saba, 

san, chdn, BuRM.; Hdl, tirti-voi, Sing.; Dhdnya, airihi {ntvura, 
wild). Sans.; Arms, Arab.; Biranj, Pers. ; Motsj, ko, Japanese; 
Lua, Cochin-Chinese ; Ards, rtts, rtis, Egypt. 

References.— FI. Ind., Ed. C.B.C., 3o6-3oS ; Voigt, Hort. Sub. 
Cal., 71 1 ; Tlmaites, En. Ceyl. PL, 3s7 ; Trtnien, Sys. Cat, Cey, l 
106; Dais, & Gibs,i Bomb, FL, Snpp,^ qS ; Ste'sjarti Pb. 

Aitchison, Cat. Pb. & Sind PL, IS7 ; Kttram Valley Kept., 1 ^ -'•» 
p, 25, WS ; DC.,Orig. Cult. PL, 38s ; Kcv. A. Campbell, Kept. Econ. 
PL, Chuiia Nagpur, No. 7S21 ; Graham, Cat. Bomb. PL, 235; 

Burma & lts People, 475, 818; Sir IV. Elliot, FI. Andhr., 52, 184 ; Rheeae, 
Hort. Mai., V., ig6, 201 : Burmann, FI. Ind., 8$; Thesaurus, Aep ., 
108; Linnean Soc.: — Trans., XXIX., 170 ; Jottrn., XIX., 5^; Hooker, 

Himalayan Journals-. — I., tSS ; II., 105; Griffith, Journal Pf 
in India, &c., several scattered passages ; Posthum. Papers (AotuiK 
ad Plantas Asiaticus, Pt. III., 5-ro, also leones PI. Asiatic, i3g, '4-, 
144; Pharm.Ind., 254; U. S. Dispens., isth Ed., 1716; ^Iffiislte. Mat. 
Ind., I., 338 ; O’Shanghnessy, Bene. Dispens., 63s ; Muodeen bheriF, 
Supp. Pharm. Ind., igi ; U. C. Dutt, Mat. Med. Hindus, 267, 2go ; 
K. L.De, Indig. Druses Ind., 8t ; Murray, PL & Drugs, 

Bidie, Cat. Ravs Pr., Parts Exh., iS, 70-71 ; Bent. & Trim., Ned. PI; 
2Qr ; Birdieood, Bomb. Prod., iio ; Baden Poviell, Pb. Pr., 23s ; 

U. PI. Ind., 321 ; Duthie, Fodder Grasses of N. Ind., 20; tlseful 
PI. Bomb. fXXV., Bomb. Gass.), 1S6 ; Forbes Watson, Indian Prod , 
40-41 ; Econ. Prod. N.-W. Prov., Pt. IV. {Cultivated Food-(fains), 
17 ; Royle, III. Him. Bat., 415, 419; Church, Food-Grains, lnd., o, 
17, 66-76 ; Indian Fibres & Fibrous Substances, Cross, Bevan, 

& Watt, 46-47 ; Folhard, Plant-Lore, $13; Revs Bulletin mb, 
284-291 ; 1869, l3 : Simmonds, Waste Products, 227 ; Tropical "8^' 
culture, 3i3-33s ; Maiden, Native Plants of Australia, 49 ; Muetler, 
Sel. Extra Tropical Plants, 268; Sliorlt, Man, Ind. Agri., 246-250, 
Aycen Akbary, Gladviin's Trans.,: — I., 75; H; ffi99> Ain-i- 

AKbari, Blocbmann's Trans. I., 57 ; Milbiirn, Oriental Commerce : 
{fS/3), II., 236; {1823), 297; Buchanan- Hamilton, Journo throuspi 
Mysore & Canara, &c., numerous passages ; Account of Kingdom oj^ 
Nepal, 73, 8S, 222-226, 274, 2S4 ; Glossary of Anglo-Indian Terms, \uU 
& Burnell, 495, 577 / Treasury of Botany, I!., 826 ; Smith, Diet. J'xon. 
PL, 3S2 ; Paxton, Bot. Diet., 409; Spans' EncycL, 219, 1826 ; Isaljour, 

I Cj clop. Ind., 53-54, 412-419. _ . . 1 , 

I _ Habitat- — Cultivated throughout India, but met with also in a 
j wild condition wherever marshy land occurs in tropical .areas. Its chief 

I wild habitat is, however, from Aladras and Orissa to Beng<al, Chittagong, 

I Arr-acan, and possibly even to Cochin-China. From the belt of__nioist 

• tropic.a! lands thus briefly indicated it extends northwards to the Kilghitf 

; hills, to the North-West Provinces, and, according to some writers even 
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to the Panjab. Dr. King found it tnily M'iid in one locaiit^' of Central 
India, Mr. d. F. Duthie, at Chtinda and Wardha in the Contra! Prov- 
inces and at Mount Abu in Rajputana. It is frequent on the margins 
of tanks in Chutia N.agpurand in Assam. Thomson is said to have 
collected it in the Panj.-ib, but Stewart expressly says that he had care- 
fully looked for it, but to no purpose. Mention is not made of it in Sind, 
but' Dr. Dymock writes to the author that a wild rice occurs in the swamps 
near Bombay ; in Bahichistdn, Afgh.anisldn, and Persia it novvlicre occurs 
in a wild state, and is in these countries even only very occasionally found 
under cultivation. 

DeOandolIe very probably places undue stress on the wild habitat 
where Roxburgh first found it', v/r., the Telcgu country. It is no doubt 
wild there, but .abundant evidence exists that it is prevalent throughout 
the southern and eastern tracts of I ndia, indicated above, and that it 
extends from the swampy expanses (there of no uncommon occurrence) 
far to the interior of the country wherever sufficient water and the requisite 
temperature arc met with. 

Botanical Diag^nosis. — Roxburgh was so satisfied as to the wild stock- being | 
the parent of the cultivated rices that he gave a botanical description of It and con- 
tented himself by snecialirlnp some of the features of the chief cultivated forms 
known to him. Following his example it may bo affirmed that the majority of the 
wild states of O. sativa appear to be annuals which grow In dense tufts and pro- 
duce coarse much branched radical stems, the erect portlon-S of which root at the 
defiected nodes. They form spongy sheaths (through the presence of air-chambers 
in their texture) which arc intended to support the ascending stems as these in their 
growth have to keep pace with the rise of the level of wafer, since rice is killed when 
completely submerged. Thu lower sheaths are often devoid of a lamina jUgule 
large, membranou.s, bifurcaterl into sickle-shaped arms on cither side of tlie stem, 
each arm having seven pairs of erect rigid liairs. Infior^cncc a panicle of spikc.s 
on short peduncles whicli have an ochrc.atc-like hairy scale (frequently as in 
O. officinalis .a distinct tuft of hairs) at the point of origin of the spikes ; pedicels 
short with the rcceptaciilar apex large and often greatly distorted, the upper and 
lower facts sometimes fuiiy (Ih of an inch apart; the scale-like ears of these facets 
arc sometimes very largo, .and, in exceptional cases, one nr both arc even produced 
into what might be called additional outer glumes. Outer glumes large, very often 
trl-dentate, midrib prominent ; inner glumes variously shaped, but in the wild slates 
considerably ylong.ited, iicing, as a rule, 0*325 inches in lengtli, airved, pointed at 
both extremities, and in the great majority, the larger one is produced into a long 
awn which is frequently distinctly articulated and possessed at it.s b.ase of two 
gkandulaf proccsse.s which correspond to the extremities of the lateral nerves: sur- 
lace more or !cs.s b.iiry, especially on (he keel and nerr-es, structure manifesting the 
regular rows of shining granulations described above. 

While these characters convey some of the main features of the wild 
st.atcs of O. sativa, it cannot be s.aid that they serve absolutely to isrjlatc 
wild from cultivated forms. In the writer’s opinion they separate com- 
pletely, however, the other two species, .and the progVc-ssion from the wild 
to the cultivated forms seems to be in the reduction of the .siac and altcr- 
•ationof the.shapeof the rex-cpf.acle in the loss of the awn, and in the shorten- 
ing but widening of the combined outline of the inner glumes — a ch.aractcr 
consequent doubtless on the form.ation of a shorlcr.'thougb thicker .and 
more compact grain, it would be beside the scope of the present work to 
deal further with the bot.anic.al value of the characters based, in these re- 
marks, on the facets of the receptacle and their corresponding sc.ale-like 
rims ; in some specimens, as alread)* rcm.arked, these even .a.sstime the form 
of addition.al glumes. Suffice it to sav that of the specimens cxaminetl bv the 
writer, the plants collected by Mr. d. F. Duthie in marshes of Mount'Abu 
manifest these stniclur.al peculiarities to thcgrc.ate=-t extent, but onlv certain 
Rowers do so, hence, if at all of value structurally, thev would appear to be 
so .as rudiments of what are now functionless drg.ans. Of a similar cha- 
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racier also is the fact that while the vast majority of forms of O. sativa pos- 
sess only one grain, certain forms have two or even three grains. 

It will naturally be understood, from the admission already made of 
imperfect knowledge, that the task of separating the wild and cultivated 
forms into varieties or races is by no means easy. While not desiiingit 
to be understood that this task has been accomplished, the author has 
thrown the wild specimens he has examined into gioups which correspond 
to the chief forms of cultivated rices. These may be briefly indicated : — 

Var. I, rufipogon. — This seems to correspond to the plant of that name de- 
scribed by Griffith. The specimens examined by the writer belong to the Saharan- 
pur Herliarium. Leaves, very large, much resembling those of O. officinalis. Wall. 
Inflorescence, copiously branched, forming an erect head, in general appearance 
somewhat like some of the forms of Sorghum vulgare. Ilranches of panicle, with 
a distinct tuft of hairs at their point of origin. Receptacle, thick, short, with prominent 
ear-hke rims. Outer glumes, connate, entire; inner glumes, short; combined outhne, 
stunted or rounded, with a distinctly articulated caducous awn, or awnlcss._ the 
Specimens of this plant were collected by Mr. d. F. Duthie, near Aligarh in the 
North-West Provinces. They are probably the source of most if not of all the red 
coloured rices of India. From their general appearance they would secern to require 
much less water than do the other wild states of this species. By cultivation they 
might readily be supposed to have given origin to many of the awnlcss white-graincu 
chotan fbnan rices. _ , 

Griffith’s specimens of O. rufipogon were collected at Hubbegunge ana 
Nubbegunge in Eastern Bengal, growing on the margins of jliUs. 

Var. 2, coarctata. — As already remarked, the writer has seen no authentic 
specimen of Hamilton’s coarctata, but he suspects the plant described by both 
Roxburgh and Griffith to be the stock from which the deep water and brackish- 
loving cultivated rices have been derived, and that it may even be the source ot 
some of the coarser forms of bordn Aman. The characters of the plant have .already 
boon fully detailed, but the cultivated forms referable to this stock aro awned or 
awnlcss rices with spic.atc panxles of long pale-coloured grains. 1 he points oi 
branching of the inflorescence .are not fringed with hairs. _ , • ti ii, - 

Var, 3, bengalensis. — The writer proposes to place in this section all tlioro- 
m.aining forms of wild rice which arc found in Bengal and other regions, 
the margins of tanks and the dccpjhils or marshes in the mterfluyial tracts, i 
arc very generally known to the people of India as url ot jhc.ra peas. Ihey may oc 
said to be characterised by having shorter but stouter stems with larger shining in- 
flated sheatlis than in either of the above forms. The inflorescence forms open 
sparsely (lowered compound spikes with woolly sc.alcs at the points of br.ancuing. 
The receptacle is often only slightly distorted; outer glumes connate, ’ 

pale green or white, elongated, the upper portion gener.-illy empty; keel and nerves 
hairy, otlu rwisc glabrous ; awn very long, never naturally caducous. 

This is possibly the source of some of the r/wj and intermediate aus 
and nm-. 7 i rices of Bengal and of oilier parts of India, and possibly of many 
of the qualities of bordn tividii which luxuriate in deep inundations. 1 
is a large coat sc grower, with much branched and distorted stems. Va hen 
young, it is cxcccdinglv like some of the forms of dtnan ; but as the w'ater 
rises, it grows with marvellous rapidity, keeping above the surface and 
spreading all over the marsh. At this sl.age the floating leaves arc sm.a 
and unlike those of the domeslic.atcd rices. Thegrain i.s not only exceed ingl)' 
like that of cultivated rice, but it is regularly collected and eaten, ofi 
becomes in some districts the cultivators’ greatest enemy, as it spreads from 
the marsh over the neighbouring and inundated fields of dtnan, and 
its hardier n.aturc often almost exterminates the cultivated plant. A re- 
markable pccuHnrify, and one which largely accounts for the difficulty ex- 
perienced in cr.adicating this weed, is that the moment the grain is ripe it 
falls from the c.ar into the water and is thus self-sown. '1 he fisheimen 
collect tlie grain, however, by binding the wr/ into tufts and in this way 
preserve the ripe grain until harvest, when in their palmjr.a-palm canoes 
they float about, carefully culling off the ears of rice or shaking the gt.'un 
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into their primitive barges, and they thus often reap a good harvest from the 
self-sown uri crop. (See mode of exterminating jharn rice as practised in 
Dacca, p. 544.) 

Var. 4, abuensis. — This is probably the most temperate form of wild Oryza 
sativa which has as yet been collected. It is apparently a much smaller plant than 
the prevalent wild form (that dealt with under No. 3) and its most strihing features 
are the great distortion of the receptacle, the targe size of the inner glumes and 
grain, the generally dark colour and hairiness all over the surface of the inner glumes, 
and the short artiailated or caducous awn. It seems very probable that this imper- 
fectly awned plant is the source of many of the best qualities of awnlcss chotan tinian 
or rerssa rices of Bengal and of the superior qualities of Upper India, of Madras and 
of the hills — those which are grown on high lands and furnished with but a limited 
supply of direct water. If this conjecture proves correct the plant will doubtless be 
found in many other localities of Upper India even ascending the Himalaya wliere- 
cver Sufficient water occurs to afford a wild habitat for rice. 

The names suggested for the above four forms of wild O. sativa 
should be viewed as purely provisional. There could doubtless be a larger 
series of forms collected, and conseouently a better classification establish- 
ed, with more extended study. The writer has been forced to adopt 
the above arrangement more from the exigencies of the extensive col- 
lection of cultivated rices which he has examined than from a satisfac- 
tory study of wild forms. But even the classification here suggested by 
no means provides^ a place for all the distinctive forms of cultivated rice. 
Thus, for example, it leaves out of all consideration the horo and the raida 
crops, not to mention many other special rices such as the scented rices, 
the glutinous rice, &c., &c., all of which possess, agriculturally, so well 
marked properties as to call for some possible solution of their origin. 
There would, indeed, appear to be few subjects of Indian economic botany 
which have remained in greater obscurity than the study of the wild forms 
of Oryza. 

The suggestion made b}' Dr. Buchanan-Hamilton that all the forms 
of cultivated rice could not have come from a common ancestor, the writer 
most heartily concurs in, though he thinks there is no necessity to believe 
the independent wild stocks as botanically anything more than varieties of 
a common species. But, if this position be admissible, they are varieties 
that have preserved their individual characters even when carried to the 
most diverse conditions of climate and soil. If species, we are confronted 
with .a problem which demonstrates the defective nature of botanical 
characters and terminology, since, according to all accepted notions of 
species, they are practically inseparable. 

II.-CULTIVATED RICES. 

Roxburgh^ adopted, _what is perhaps the most convenient classifica- 
tion of the .agricultural rices, vis., a system based on their peculiarities 
of cultivation— the early and the /aie rices. He does not give botanical 
characters for the sixteen forms which he specialises, but there are certain 
facts regarding these plants worthy of consideration, since the accuracy 
of all Roxburgh’s work lends a value to his most casual statements. 
'Hie late rices, he remarks, are the “grc.-it crop.” Of these, he men- ' 
lions eight forms, all of which are a~.vnl-'ss and afford when cleaned vihite \ 
grains. Of his early rices, on the other hand, four arc awned and yield red 
or coloured grains ; one is awned but yields a white grain, while three arc 1 
awnless and afford white grains. Of the early rices six have coloured husks, 
while two are white or pale; of the late rices' on the other hand, four have 
coloured and four white husks. 

^ he general conclusion to be drawn from an analysis of Roxburgh’s 
cviltivaled rices agrees with the writer’s own observations, vis., that tlie 
progression in value is from the awned to the awnlcss forms, and from the 
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coloured to the colourless. Under each of his two sections Roxburgh men- 
tions one form as more cultivated than all the others put together, and both 
these are awnless and produce white grains. On the other hand, it must 
be admitted that the most prevalent form of wild rice (var. bengalensis 
above) has a white, not a coloured, husk and is found in fairly deep water, 
though not so deep, and never in brackish water, as is the case with the 
plants here regarded as corresponding to O. coarctata, Ham. These 
facts would seem to suggest that the better class rices, found on fairly dry 
lands, had been derived from the coloured stocks (var. rufipogon and yar. 
abuensis, above) either retaining their colour or losing it and becoming 
beardless, according to the degree of cultivation and thenatuie of soil and 
climatic conditions under which they had been developed. Further, that 
most, if not all, the inundation-grown white and bearded rices with long 
inner glumes, hairy along the keel and nerves, otherwise glabrous, have 
been produced from the prevalent Bengal wild form. In other words, 

' the red rices have probably come from O. rufipogon and the blackish 
coloured forms from O. abuensis, but both these forms must have yielded 
to cultivation and produced also the higher class beardless white rices, 
the former giving origin to the profusely panicled forms with short, round- 
ish, white grains, and the latter the sparsely panicled state with large, very 
hairy glumes and long white grains. The isolation of the better classes, 
by the above hypothesis, would leave the long semi-glabrous glumed 
states of inferior, mostly awned rices, as having come from the more tropi- 
cal swamp types of the wild Oryza sativa. 

The above remarks, which throw the cultivated rices of India into 
four chief sections, from structural peculiarities, have been offered purely 
as a conjectural explanation of certain well-known kinds of rice. One 
of the best sources of confirming or correcting these theories would be 
a careful study of the conditions under which the wild plants are found 
and their seasons of flowering and fruiting. It must, in fact, be admit- 
ted that we have to fall back on Dr. Buchanan-Hamilton’s idea that 
the chief differences between the thousands of forms of cultivated rices, 
hinge on their properties and peculiarities under cultivation. These pecu- 
liarities the Indian cultivator, through the time-honoured practices of his 
ancestors, is able to recognise far more accurately than botanical science 
has as yet been able to explain. He determines the suitability or 
otherwise of this form and that to its contemplated environment with a 
degree of confidence quite inexplicable. If these properties can be shown 
to be_ hereditary from the wild plants, from which the slight structural 
peculiarities would seem to indicate their origin, a safe basis of reason- 
ing would be secured. It would then become possible for practical sug- 
gestions to be offered as to the desirability of substituting a better stock 
to this cultivator and that than they presently possess. To blindly 
urge on the rayat the advantages likely to ' follow on growing 
Carolina or other superior rices, without the knowledge of their suit- 
ability to the proposed new environment, is to court the distrust of a 
communit3y which, in the matter of rice culture, knows far more than 
Western science has as yet been able to account for. 

General Properties and Uses of Oryza. 

_ Dye. — Most writers allude to the fact of a dj’e being obtained from 
nee HWK. S.amples were sent from Lahore to IVJr, Thomas Wardle, and 
mills Report on the Dyes of India the following remark occurs : "This 
^ ^ small amount of a pale yellowish-brown colouring 

, matter, and when boiled in water the infusion may, by the use of various 
processes, be made to dye light shades. ” 
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Fibre. — Attention has been frequently directed to the subject of rice 
STRAW, and more especially the lower portion of the stems and roots 
(left generally to enrich the soil) as a paper material. Little progress, it is 
believed, has been made in the direction of the utilisation of this material, 
nor, indeed, would it appear likely that, for many years at least, rice straw 
will come to be used for that purpose. The straw is of too great value to 
the cultivators to bo offered for sale, and the roots arc too troublesome to 
collect, even were it not the case that their retention in the soil is agricul- 
turally of importance. The following passage may here be given as show- 
ing the use to which straw generally is put in Europe : — 

“The use of 'Straw,’ from the Cereai-s— Wheat, Oats and Rye — has 
of late years greatly extended both in this country and throughout the con- 
tinent of Europe, as well as in the United States of America, cither alone 
or as an admixture with rags and other material, for all classes of paper, 
as these countries, equally with England, suffer from a deficient .supply of 
Ra'Ji Material : but in England, owing to the increased consumption for 
agricultural and feeding purposes, and influenced also by the scarcity and 
high prices lately ruling for ‘ Esparto’ in many districts, ‘Straw’ has be- 
come very difficult to obtain, and considerable quantities have in conse- 
quence been imported from Holland and Belgium, both raw and as bleach- 
ed {Roittledge, Bamboo as Paper-making Mateiial, p. 25). Straw 

pulp (bleached) realises £26 to ^27 per ton, but is not " likely to be intro- 
duced to any considerable extent ” (p. 3S). 

^Medicine. — U. O. Dutt {Hindu Materia Medico) alludes to the opinions 
held by' Sanskrit medical authors, regarding the use of rice, as an article of 
diet for the sick and convalescent. Vavdga is the Sanskrit name of a dish 
made of powdered rice boiled with water. Sometimes this dish is flavoured 
with ginger, long pepper, and other such substances. “ Ldjd is paddy 
fried in a sand bath. The husks open out and the rice swells into a light 
spongy bod)'. It is considered a light article of diet suited to invalids and 
dyspeptics.” “ Bhrishtci iandala (in the vernacular Mttri) is rice fried in 
a sand bath. This is also a light preparation of rice and is given to sick 
persons as a substitute for boiled nee. It is also much used by the poorer 
classes for tiffin and early breakfast. Priihukd {var. Ckurd)— to prepare 
this, paddy is moistened and lightly fried. It is then flattened and husked. 
This preparation of rice is given with curdled milk {dadhi) in dysentery. 
It is well washed and softened in water or boiled before use. Ptijensa is a 
preparation of rice with nine parts of milk, Tandulavihu is water in which 
unboiled rice has been steeped. This sort of rice is sometimes prescribed 
as a vehicle for some powders and confections.” Baden Powell says rice 
is “ occasionally used in diseases of the urinarj' organs and catarrh : also 
externally as an application to burns and scalds.” In a speci.al report 
from Nepal, Nakrva is said to be rice slightly fermented and subsequently 
dried. “It is considered a light and nutritious article of diet in illness and 
is used also as a vehicle for medicine.” Ainslie remarks : “ In a medical 
point of view, ricemaj be said to be of a less aperient quality than any other 
grain, and is, therefo e, invariably ordered as the safest and best food in 
all dysenteric complaints ; for which purpose, in the form of gruel, it is e.x- 
ccllent. The Vj'tians are very particular as to the kind of rice they pre- 
scribe, supposing the rices of different crops to have very' different effects.” 
Rice is, however, regarded as less nutritive than wheat. Being entirely 
free from laxative properties it constitutes a light and digestible .article of 
food, especially in convalescence from diarrhoea or dysentery'. The small 
amount of nitrogenous matter and potash which rice contains, perhaps 
accounts for the fact that it has been supposed to occasion the scurvy in 
workhouses in England when given in place of potatoes. In the Pliarsna- 
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MEDICINE. 


copceia of India rice-water is recommended as an excellent demulcent, 
refrigerant drink in febrile and inflammatorj' diseases, dysuria and other 
affections requiring this class of remedies. It is rendered morcpalat-' 
W being acidulated with lime juice, and sweetened with sugar. 
I his decoction is also recommended as an enema in affections of the 
bowels. Dr. Waring commends the use of rice poultice as a substitute 
for that of linseed-meal. Rice starch is used for similar purposes to other 
starches. 

There appears to be no ground for the statement that a diet of rice 
tends to injure the eyes more than for the belief that it causes cholera. 
The consumption of new rice is generally however held to be unwholesome. 
But perhaps, as being of historic interest, the following account of its 
supposed connection with the production of cholera may be here given 
“The first great epidemic outbreak of cholera originated in the town of 
Jessore in the year 1817, and spreading up the valley of the Ganges, 
attacked and decimated the army (one of the largest ever assembled in 
India) of the Marquis of Hastings, then engaged in operations against 
Scindia in Central India. From there the epidemic extended in a north- 
westerly direction over the greater part of the civilized world. _ Cholera 
had been known in India before then but chiefly as an endemic disease, 
one or two records only existing of epidemic outbreaks between 1503 and 
^756, and even these apparently did not spread beyond narrow limits and 
certainly did not extend outside India.” The medical authorities of India 
were, however, in 1817 called upon for some explanation of the new form 
of the disease, and various opinions were offered. That given by Dr. 
Tytler, the then Civil Surgeon of Jessore, is in conformity with a ^cry 
generally accepted view held by the Natives of the present day. Mr. J. 
Westland {Report on the District of Jessore) gives the following account 
of Dr. Tytler^s opinions and the action taken : " Dr. Tyller records some 
interesting information regarding a special cause, to which ho attributes a 
somewhat exaggerated importance, calling it “a great Truth which has 
under the favour of the Almighty been disclosed at this station, where the 
disease first broke out,” The heat and humidity of the season had not 
only brought to early maturity the autumn crop of rice, but had imparted 
to it an unusual richness of flavour. The supply of new rice was abundant 
and cheap, and.it was eagerly sought after; even before it became fully 
ripe, it w'as “ devou.red with awdity by' Natives of all dcscriotions.” To this 
extensive use of immatu.''e rice Dr. Tytler ascribes the outbreak, and from 
his observations it is clear 'that it was a predisposing cause. He mentions 
this as an opinion generally deceived and openly declared by the Natives. 
He states that in many places atl.'tcked by^jplera, thou.gh nothing had 
been done to cut the jungle and drain the pooi^-f^L^tagnant water, the 
mere prohibition by the Magistrate of the sale and u^elL^kacw nee boa 
cen efTcctua! in causing an immcdi.ite decrease in the discaS^/J^ti*^ *'1' 
mentions one instance coming under his personal ob'-crvance. “ 
eptember, the use of iicw rice was ab'^afutely forb’dden in the jail, .ana 
ohokra disappeared from the jail, one case occurred after ifnt, 

, a case of a female prisoner who, having mrrcpiitionsh' obtained 
quantity ef new rice, was .attacked by cholera a short 
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called pitcht or conji is found to be useful in checking atonic diarrhcea. 
It has also been used to make starch bandages. It is employed as a 
vehicle for enemas of opium and gallic acid owing to its cheapness ” 
[Assistant Surgeon Bhagwan Das (2nd), Civil Hospital, Ravial Pindi, 
Panjdb). “ Rice is used as an astringent drink in cholera and dysen- 
tery” (Civil Surgeon G. C. Ross, Delhi, Panjdb). 

Food & Fodder. — That the grain of nee is one of the chief articles 
of human food in India, need scarcely be stated here. The section of the 
present article under the heading Rice deals almost exclusively with that 
subject. In many parts of India (as, for example, Manipur) rice is the 
chief article of food given to horses and cattle, and throughout India the 
straw of the better qualities is invariably collected, cut up into small 
pieces, and given along with several flavouring liquid preparations, oil-cake 
or grain, designated the Currie. The chaff and vvaste broken fragments 
obtained in winnowing and husking constitute also important articles of 
human and cattle food. These subjects will, however, be found so suffici- 
ently dealt with below, in the numerous passages which have been extracted 
from standard works under provincial chapters, as to require no further 
consideration in this place. It will also be learned from these quotations 
that in some parts of India certain rices are grown for a short period as 
green fodder for cattle or are ploughed in green as manure ; the half 
cropping thus accomplished is regarded as beneficial to the soil. 

HciSKiNG.--The subjects of thrashing and husking paddy will also be 
found dealt with in the provincial chapters. The latter is a troublesome pro- 
cess which it took the American pioneer cultivators some time to accom- 
plish, In India a large part of the rice sold in the shops, and which is 
exported to Europe as an article of human food, has been husked by being 
first half-boiled, then dried in the sun, and finally husked by the ordinary 
pestle and mortar. This “ par-boiled ” rice, as it is called in the trade, is an 
important article, but one which the higher caste Hindus are forbidden to 
eat since it may have been boiled by low caste persons. Husking without 
boiling is a tedious process, the more so since it is done entirely by hand 
labour. This is, however, said to be facilitated by exposing the grain to the 
sun before treatment in the mortar. In the brief account which has been given 
of Yarkand rice (under the Panjdb) a description of a mechanical confri- 
- vance for husking rice will be found in which water is the motive power. 
In the plains of India, rice is frequently husked by the same appliance as 
is used in pounding bricks. A pestle suspended from the end of a beam 
is made to fall with considerable force on the grain. A woman, 
standing at the further end of the heavy beam, alternately rests and 
removes her weight from its extremity, and thus allows the pestle end to 
fall upon the rice. A second person attends to the grain, and as 
the pestle is raised a fresh handful is swept underneath. In this contri- 
vance, the pestle, as it has been here called, works very generally on a flat 
stone. In using the ordinary pestle and mortar it is a common practice 
for the stroke to be given alternately from the right and left shoulders. 
The mortar may be made of stone, but it is commonly an hour-glass-shaped 
log of wood about two feet in height with a central cavity excavated for 
half its depth and only very slightly' greater in diameter than the pestle 
which is usually about 3 to 4 feet long and about 3 inches in thickness. 
The mortar is as a rule firmly' fi.xed in the ground inside the enclosure, in 
front of the peasant’s hut, and the operation of husking, which may be 
almost daily' witnessed, requires not only considerable agility but great 
exertion. 

Food Preparations and Beverages, — Throughout India strong 
opinions are held in favour of or against the rices of certain districts as arti- 
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clc 5 of food. In conticuion with tlie .account of tlie rices of the North- 
\yest Provinces mention has been made of Philibit rice as one of the most 
liiglily pi i7ed. Under Thana in Bombay a passage is given regarding 
scented rices, but such rices -arc not uncommon in other parts of India. 
Orissa, for c.xamplc, is famous for its expensive perfumed rices, Tlic rices 
of Burma are dislilccd by the people of Bengal and Madras. Ainslie, 
alluding to this subject, saj’s: “The chief distinction, with regard to ap- 
pearance and taste, betwivt the Bengal and coast rice nould seem to be, 
that the former is winter, boils drier, and is more delicate, in flavour; it is 
commonly, on those accounts, preferred by the people of rank, to eat with 
curry; and the Patna isdeemed the best. But the Natives of both coasts 
do not like the rice of the higher provinces; they call it dry and insipid, 
and say it is apt to bring on constipation.” 

The numeious preparations of rice made in India will be found alluded 
to in the provinci.al chapters, also under Medicine, and as a volume might 
be written on the subject, space cannot be afforded for more details than 
will be found scattcicd thioughout this article. The Indian use of rice in 
brewing and distillation is both universal and extensive. Spirits from 
palm-juice .and from rice (si/r/i) are alluded to by John Huyghen van 
Linschoten as having been largely consumed in Southern and Western 
India 300 years ago. dtira is also frequently mentioned in the Institutes 
of Manu, a work which, according to most Sanskrit scholars, was written 
about 2,000 years ago. In an appeal to the King of Portugal Linschoten 
deplored the extent to which the Portuguese' soldiers in India were acquir- 
ing from the Natives the pernicious practice of using spirits m place of 
the wine of their own count! y, and declared that if steps were not taken 
to check the growth of this acquired form of intoxication the army would 
be completely demoralised. A kind of beer {Pnehivat) made from rice 
is in almost general use thioughout India, 

The following extract from the Gazetteer of Bengal may be given as 
an example of the passages which occur on this subject, not only in con- 
nection with the accounts of each district of the Lower Piovinccs, but it 
may be said of every district of India : — 

“In Nadiya the liquid preparations made from rice are the foHou- 
ing 

"(i) Amani or water in which boiled rice has been steeped till the 
liquor becomes sour; used by the women of the lower classes as a cooling 
drink in the hot weather; it is not sold. 

" (2) Pachivdi, fermented rice liquor drunk by the low-caste husband- 
men, and the Bunds, or aboriginal labourers; sold at about a penny the 
quart bottle. 

“(3) Phctiomad, distilled rice liquor, is extensively used throughout the 
district' and sold at the rate of from is, 31^. to 2s. per quart bottle accord- 
ing to its strength and quality” {Statistical Account of Bengal, Nadiya, by 
Sir W. W. Hunter, page 68). 

The reader is referred for further paiticulars on the subj'cct of rice 
beer and spirits to the following articles, " Malt-Liquors,” Vol, V. 124.-140, 
“Narcotics,” Vol. V. 330, 332-334. and "Spirits,” Vol. VI , Pt II. In 
the remarks under Narcotics, particulars will be found of the methods 
of distillation generally pursuecl, and it will also be seen that the people of 
India have not only known and practised the art of distillation from time 
immemorial, but that their apparatus is so simple that no fiscal legulations, 
however stringent, could, in the present state of Indian civilisation, com- 
pletely Control, still less prohibit, the rural production and consumption of 
spuits. In a foot-note to Linschofen’s remarks regarding spirits distilled 
from palm-juicc and rice, the editors of the English revision (Burnell, 
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Tiele&Yule, 1885) say: “It is quite a mistake to suppose that the 
Natives of India have learnt the vice of drunkenness from Europeans. 
Passages in the Maha Bhdrata, &c., show that drunkenness was common, 
and this may be gathered also from the law-books, which forbid the use 
of wine (e.c., Manava-dharma-Castra, XL, 146 fig.). In the Abhila- 
shitdrthacintdmani {a Sanskrit Manual for kings and princelings, of 
1128 A. D.), though most indecent and foolish amusements are allo\yed, 
drinking spirits, &c., is prohibited ; but several different kinds of spirits 
are referred to.” 

The European uses of Rice in distillation will be dealt with in the 
concluding chapter of this article, Indian Trade in Rice. 

Rice Flour. — Throughout India a certain amount of rice is reduced 
to flour and eaten in the form of cakes. Rice flour accordingly appears in 
all the trade returns ; thus, for example, Burma regularly exports large 
quantities of that article, on an average say 50,cootons. Dr. Shortt states 
of Madras that in preparing rice flour the grain “ is either steeped in water 
and then pounded in a mortar and the flour subsequently dried in the sun 
or the grain itself is dried in the sun and then ground in a mill. Rice cakes 
under the name of ‘ Oppers ’ are in general use among most of the lower 
orders of Europeans, East Indians, and Native Christians. The rice flour 
is mixed with water and allowed to ferment over night. This process is 
frequently assisted by the use of toddj’ or the cocoanut tree sap. The 
next morning, it is baked into cakes. Frequently cocoanut milk is added 
to improve the flavour of the cakes. Different kinds of sweet cakes are pye- 
{iared from rice flour.” The substance sometimes known in trade as rice 
“flour” is the dust and wastage obtained at the power mills. This is chiefly 
exported for the purpose of feeding pigs and cattle {Coif, with p. 653 the 
para, on Rice Mills). 

Chemistry of Rice. — In his Food Grains of India, Prefessor Church 
gives the following passages which may be accepted as conveying the 
chief facts on this subject: — “The analyses which have been made of 
a large number of samples of ‘ cleaned ’ rice, give figures which are 
w'onderfully accordant, considering the great differences in the appearance 
of the specimens and the very diverse conditions under which they have 
been grow'n. The fibre and adventitious earth are sometimes riither high 
from imperfect cleaning of the grain, but the nitrogenous constituents or 
albumenoids oscillate within narrow limits — probably nine samples out of 
ten will be found to contain not less than 7 per cent., and not more than 8. 


Composition of Rice. 

i 

1 

In 100 parts. 

In lib. 

1 

1 


oz, grs. 

[Water 

I2-S 

^ '71 

lAlbumenoids. 

7*3 

> 74 

Starch 

7S’3 

12 231 

Oil 

•6 

0 42 

Fibre 

’4 

0 2S 

Ash 

■6 

0 42 


“ The nutrient-ratio is 1 : io‘S and the nutrient-value 86^. One hun- 
dred parts of rice contain no more than -065 part of potash and '284 parts 
of phosphoric acid.” 

Professor Church continuc.s Two pounds of cleaned rice weigh 5 
pounds after boiling. The liquor is either thrown aw ay or is drunk as a 
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beverage after the addition of a little common salt, or is given to stall-fed 
milch cows. Where rice constitutes the almost entire food of the population, 
the throwing away of the water in which it has been boiled involves the 
loss of some of the mineral matter in which rice is notoriously deficient, 
and IS to be deprecated j no more water should be used in cooking this 
grain than can be absorbed by it.’’ 

The following brief note,°supplementary to the above, has obligingly been 
furnished by Dr. Warden, Professor of Chemistry, Calcutta, on this subject. 
“ Rice has been examined by Lethebyn, Payen, and others. Payen 
gives the percentage composition of dried rice, as, nitrogenous matter 
7 ’S 5 i carbohydrates go'75, fat '8, and mineral matter *9. In chemical 
composition rice closely resembles the potato ; one hundred parts of dried 
potato according to Lethebyn’s analysis contains, nitrogenous matter 
8'4, carbohydrates 88, fat ’8, and saline matter 2‘8 parts.” 

Domestic and Sacred.— The sacred uses of rice will be found suffi- 
ciently indicated in the chapter which deals with its History. The reader 
is, therefore, referred to that part of this article, but there are certain minor 
domestic uses that may be referred to in this place. In Nepdl and else- 
where baskets are made of rice straw ; and plaited or twisted into ropes, 
it is generally used by the peasants in this country for the same purposes 
as straw in Europe. In the rural parts of the country necklaces and other 
personal articles of adornment are sometimes made of rice stems and 
necklaces of unhusked rice. In Kashmir and elsewhere sandals are also 
made of the straw. 
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HISTORY. 

Writers on this subject are agreed that the earliest mention of rice 
cultivation is connected with China. According to Stanislas Julien, a 
ceremony was established in that countryabout 2800 B.C., by the Emperor 
Chin-nung, in which the sowing of five kinds of grain is the chief obser- 
vance. The reigning Emperor himself has to sow the rice, but he may' 
delegate the sowing of the other four kinds to the princes of his family. 
A ceremony traceable to so great antiquity, if there be no possible doubt 
as to rice having always been, as it is at the present day, the grain as- 
signed to the Emperor, when viewed in the light of the adimtability of 
large portions of China for rice cultivation, naturally led DeOandolle to 
presume that the plant may have been a native of that country. He does 
not, however, restrict its wild habitat to China, but admits that it has been 
found both in India and Australia, under such conditions, as to ajiow of 
little doubt that it is a native of these countries as well. DeOandolle, in fact, 
simply affirms that rice cultivation in India, though subsequent to that of 
China, in point of date of first record, has been a valued crop since 
classic periods. One of its Sanskrit names Dhdnya, means “ the supporter 
or nourisher of mankind.” “ By the Hindus it is regarded as the emblem^ 
of wealth or fortune. On a Thursday, in the month of Pausha (December , 
to January), after the new paddy has been reaped, a rattap-made grain 
measure, called rek (in Bengali), is filled with new paddy, pieces of gold, 
silver and copper coins, and some shells called cnuries, and these are 
worshipped as the representative of the goddess of fortune. This appara- 
tus is preserved in a clean earthen pot and brought out for worship on 
one Thursday in each of the following Hindu months, namely Chaitra, 
Srdwnna, and Kdrtika. Such is the form of the domestic goddess of 
wealth of an agricultural people living chiefly on rice.” 

“The three principal classes of Rice arc Salt, or that reaped in the 
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cold season, Vvihi, or that ripening in the rainy seasori, and Shashtika, 
or that grown in the hot weather in low lands.” The above passage 
has been taken from Dutt’s Materia Medtca of the Hindus, a work 
compiled from Sanskrit medical authors. But it may be said that rice 
enters at the present day even more extensively into the ordinances 
of Hinduism, than has been denoted by Dutt’s allusion to the god- 
dess of wealth. It consequently was very probably similarly employed 
in ancient times. Neither the plant nor its grain can, strictly speaking, 
be said, however, to be held sacred, though certain rices are used as 
votive offerings at many religious ceremonies. It is forbidden to eat rice 
without having first washed. Young females desiring husbands offer dress- 
ed rice to the gods. It is used at the observances after birth of a male child 
and at the consecration of a Brahmanic disciple. The Brahmans, when 
performing the marriage rites, after having recited prayers, consecrate the 
union by throwing rice flour coloured with saffron on the newly-married 
couple. The Sanskrit word sydla denotes the custom of the bride’s brother 
scattering fried grains at the marriage ceremony. And later in life 
women, who desire male children, present offerings of rice and saffron at 
the temples. In Cuttack a form of rice known as bidli is prohibited from 
use at religious ceremonies, since a tradition prevails that it is less pure 
than sarad rice, because of its having been produced by the sage Viswd- 
mitra and not by Brahma, the author of the universe. 

In the Ordinances of Manu (translated by Burnell & Hopkins) 
the word “ food ” is given as synonymous with “ rice.” Thus in Lecture 
V., 144, it is enjoined that having eaten “(rice) food” the mouth should 
be rinsed. More frequent mention is, however, made of ” hermits’ (wild) 
rice,” and in these latter passages there would appear to be no doubt the 
allusion is intended for Oiyza and not food in its generic sense, which 
might have originally embraced other grains besides rice. Thus the 
twice-bom are directed to offer the five great sacrifices, “ with hermits’ 
(wild) rice,’’ with various pure (substances), or with herbs, roots, and fruits. 
Wild rice in Sanskrit works is spoken of as nivdra, and, according to 
lexicographers, various Sanskrit names are given to the cultivated rices 
such as dhdnya, vrthi, sydli, jiva.sadhana (this is to say means of subsist- 
ence or rice), and ianonu, shashtika (a quick growing rice), and makttsh- 
thaka (a peculiar form of kidney-bean or rice). Most of these names are 
traceable to roots which denote life, existence, subsistence. Thus dhd means 
to support, conceive; it ^ gave origin to dhdtri a founder, a creator; to 
dhdntan, a dwelling-place, home ; and ultimately to dhdna, grain, ».e., rice. 
So in like manner jiva comes from /A', to live. It would thus seem that 
in . their origin, the Sanskrit names for rice were associated with the most 
primitive conceptions of the human mind, and hence it is just possible they 
may have matured into specific significance at comparatively later periods. 
At all events, we find even vrihi (which many writers accept as the most 
direct Sanskrit name for the grain) associated also with other food mate- 
rials. Thus, for example, we meet w'ith vrihi-kancana (a synonym for 
mastira) as denoting the pulse Lens esculenta, with vr(hi-rdjika,t\\& millet 
Setaria italica, and the millet Panicum miliaceum. So a^ain, 

special forms of rice are specified as vrihi-bheda, vriht'sreshtha, the latter 
a sj nonym for sdli-dhdn^a. The word vrihi would appear to have been 
derived from the root vri, to choose or select. As a possible historic fact 
which woidd have a bearing on the cultivation of rice in Upper India it 
may be said that the word vrihi, while it does not occur in the Rie-veda 
is met with in the Atharva-veda, and is thustraceabie to a period probably 
at least 1000 B. C. f r j 
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wild rice is reported to bew the oam j the cultivated sorts of 

Sme «n, as used by the Telegu peop e to dimo e 

rice collectively, urlu, the gram plfit he informs us, is called 

bearing the Sanskrit name tandalavi. In o'ction , remarked, is 

MaSa ric^= 1 , kn»™ who corr.oa 

at Azimgbar called tenm. Sir t®r tii v country) gives 
great weight in ^ otters con nece w Telegu names. He y 

ItattakaruUu^r^dcrra jtlavza „/(a name which, like man> 

wild rice under the name o\ ncuai i aiianyami ' , traceable to the 

others used by the educated P^^'i^'^j^es’* husiced tL/ in Malaya Ube 
Sanskrit). The word ar^s^ in Tamil depot^ . is 

Scrap is or.' ,o„d in Kanarcso ote. Jh^ Iho Pa, .jib aad 

a word used almost throughout India ftrom « 

Kashmir) to denote a special class of ncj. jg the genera 

Tn Burma, rice IS known as sa« or so ea- , . • , „ In the tract pt 

term, when husked it is w/, ^ “^"nhfted bv warlike, antagonistic 
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Khdsia Hills the collective name for ncc is «-AjKm t 
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Rndkyba, “ rice”). Rumphius tellsjus that the Malay name for the field 
crop !s padt (a word anglicised in modern books into “Paddy”), that the 
grain \sbras and when cooked nassi. In Malabar, he says, rice is known 
as ueli, in the Celebes as pare, in Java as bras, and in Arnfaoyna as hala. 

Throughout the area of the South Asiatic supposed wild halsitat (from 
Madras to Cochin-China), an extensive series of undoubted indigenous 
names occur, not only for each form of the cultivated rice, but for every 
process of its cultivation and manipulation, until it reaches the stage of 
being cooked, when each special preparation has similarly assigned to it a 
separate name. It would expand the present article too much to atternpt 
to give numerous examples of this redundancy. Rumphius citra its occur- 
rence in the various languages of the Malayan countries, and in Bengal, 
every district almost has a complete vocabulary of such names and terms. 
Thus opening Sir W. W. Hunter’s Account <f Bengal by chance, 

in Vol. VII., page 71, the names in Maldah are found and at 238 in Rang- 
pur. These may be exhibited by way of illustration : 


Parts indicated by names. 

Maldah. 

Rangpur. 

The seed ■ . _ . . . . . 

Plants a foot high and ready (or trans- 

Bihan. 

BtJ or hiclthdn. 

planting ...... 

Phil. 

Neoehd bichhdn. 

Plants throwing out cars . 

Gambhar. 

Kanch thor. 

When the ears have appeared . 

When the substance or as it is called 

Philan. 

Phuldn. 

the milk has formed in the grain . 

Dtldhukhotan. 

Dttdk bhara. 

When the grain is ripening . . . 

Dkan. 

Kttld i>akd. 

When ready for reaping . . , 

Pahkd Dkan. 

Purd pakd. 

Unhusked nee ..... 

Z)/ian* 

Dlidn. 

Husked rice 

Chaul. 

Ckdilh 

Husk 

Jns. 

'pus. 

Husked after being boiled . 

Husked after being simpl/ soaked in 

t/shnd chdttl. 

water ‘ 

Husked after being ripened in the 

Aroa. 


sun 


At dp chdul. 
Khud. 

Fragments of rice broken in husking . 


Boiled rice 

Bhit. 

Bhitt, 

Uoiled, then parched in flat pieces 

Rice soaked boiled, dried and husked, 
afterwards blown out by cooking in 

Chird. 

Churd^ 

Jiotsand ...... 

Rice husked in healed sand, the husk 
coming off naturally as the grain ex- 

, Muri, 

Marl. 

pands ...... 

Khni. 

Kht\i or Idia 

Cakes from rice flour .... 

Pishfak.. 

Piihda 

Spirits from rice ..... 

Dhdnimod» 

Denomad. 

Rice beer 

Liquor made of rice boiled with milk. 

Pachwai, 

Pachtodx, 

sugar, ghi_, and spices 

Rice mixed in w.itcr and left over night- 

Paramanna. 


fall till it becomes sour * • . 


Pantha bhdi. 


The above by no means represents all the terms in use, since these 
are extended to eveiy stage of agricultural operations and culinaiw’ pro- 
cesses. Among the aboriginal tnbes of Chittagong, three chief terms are 
in use germinating rice,g-e/, when forming the car, ihor, and when fully 
x\pc, pakna. In Burma rice m husk is sata, husked rice, fsnii, and when 
cooked, tamin. Wild rice is known as nat~saba or saba-yaing, the 
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former meaning rice given b}' the nats or spirits, and the latter literally 
V ild as opposed to cultivated. 

In Northern India the names are mostly derivative, and many of them 
of undoubted Sanskrit origin. Rice may be wild in Kashmir, but until the 
wTiter has examined a sample of the hama (alluded toby Mr. Lawrence in 
the account of Kashmir below), he feels it to be safer to assume that 
hama is only an ancient or more completely acclimatised stock than kre, 
if indeed, as already suggested, it does not prove to be a species of Leersia. 
No authentic mention occurs of wild rice in connection with the Pan* 
jab; indeed, Stewart expressly sa5s that he had failed to find it; the 
doubtful case mentioned by Aitchison and quoted by DeCandolle maj, 
therefore, be set aside. Nor has wild rice been recorded in Sind, Balu- 
chistan, Afghanistan, Persia, Arabia. Aitchison alludes to rice cultiva- 
tion in Afghanistan up to altitudes of 7,500 feet, but Boissier, Flora 
Orientalis, does not even refer to it as cultivated, and, indeed, he describes 
only t«o grasses of the Tribe Orvzb.b. DeCandolle writes : “ ‘Accord- 
ing to Aristobulus,’ ss)'s Strabo, ‘rice grows in Bactriana, Babylonia, 
Susida and he adds ‘ 11 e may also saj in Lower Syria.’ Further on he 
notes that the Indians use it for food and extract a spirit from it. These 
assertions, doubtful perhaps for Bactriana, show that this cultivation was 
firmly established, at least, from the time of Alexander (j.00 B.C.), in the 
Euphrates valley, and from the banning of our era in the hot and irri- 
gated districts of Syria. The Old Testament does not mention rice, but 
a careful and judicious writer, Reynier, has remarked several passages in 
the Talmud which relate to its culthation. These facts lead us to sup- 
pose that the Indians employed rice after the Chinese, and that it spread 
still later towards the Euphrates — earlier, ho-ae'ser, than the Aryan 
invasion into Iiidia. A thousand years elapsed between the existence of 
this cultivation in Babylonia and its transportation into Syria, whence its 
introduction into Egypt after an interval of probably two or three centu- 
ries. There is no trace of rice among the grams or paintings of Egypt.” 

The above passage has been here reproduced to show the opinions 
held by so eminent a botanist as DeCandolle, on the origin of rice culti- 
vation and its distribution to Central Asia, Persia, Egypt, and ultimately 
Europe. To return, however, to India it may be said frequent mention of 
it occurs in the more modern Sanskrit works. Thus, for example, it is very 
often alluded to in the Ordinances of fact which perhaps might 

be accepted as agreeing with the opinion that the work was wntten 
about 100 to 500 A. D , the author being a Panjabi Brahman who wrote 
for the Deccan and South India. In other words, that great work was 
written in the very region where the tiri or ncvaii was a prized luxury 
attainable only by the rich or by religious devotees. 

Commenting on the identity of the Persian and Tamil names, shall, 
Crawford wrote {Agri.-Horfi. Soc., fnd. Jour., Vol. I. {Kcvb Series), 
Selections,! 2) — “ This leads to the belief that the grain was most pro- 
bably introduced into Persia from Southern India in the course of that 
marifme trade which is knovin to have been carried on for ages between 
the ports on the western coast of India, where the Tamil is the verna- 
cular tong>ie and those on the Persian Gulf. Had this cereal reached 
Persia from Northern India, its name, as in the case of wheat, would haie 
been traceable to the Sanskrit or one of its derivations.” 

Yule Sc Burnell, in drawing attention to the resemblance of the 
Tamil word arisi to tt’o Arabic and Greek names for rice, say' : — 

*' There is a strong temptation to derive the Greek wh ch^ i': 

the source of our word, through It. rise, Fr. risr, S’ c., from the ramii ari':t, 
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rice deprived of husk, ascribed to a root art, to separate. It is_ quite pos- 
sible that Southern India was the original seat of rice cultivation. _ Rox- 
burgh [Flora htdica, II; 200) says that a wild rice, known as ttewart by tbe 
Tclinga people, grows abundantly about the lakes of the Northern Circars, 
and he considers this to be the Original plant. It is possible that the Ara- 
bic al-ruza [arruss) from which the Spaniards directly _ take their word 
may have been taken also directly from the Dravidian term. But 
it is hardly possible that opu^a can have had that origin. The knowledge 
of rice apparently came to Greece from the expedition of Alexander, 
and the mention of opu^a. by Theophrastus, which appears to be the 
oldest, probably dates almost from the life-time of Alexander (d. B.C. 
323), Aristobulus, whose accurate account is quoted by Strabo, was 
a companion of Alexander’s expedition, but seems to have written later 
than Theophrastus. The term was probably acquired on the Oxus, or 
in the Panjdb. And though no Sanskrit word for rice is nearer opvf^u 
than vrilii, the very common exchange of aspirate and sibilant might 
easily give a form like vrtsi or brist iComp. hindti, sindti, &c.) in the 
dialects west of India. Though no such exact form seems to have been 
produced from old Persian, we have further indications of it in the Pushtu, 
which Raverty writes, sing, ‘a grain of rice,’ w'rtjcn'h,* pi., ‘ rice’ ^ ju'ri- 
jzey,* the former close to Oryza. The same writer gives irt Barakai (one 
of the uncultivated languages of the Kabul country, spoken by a ‘ Tajik ’ 
tribe settled in Logar, south of Kabul, and also at Kanigoram in the 
Waziri country) the word for rice as w’rhza, a very close approximation 
again to Oryza. The same word is, indeed, given by Leech, in an earlier 
vocabulary, largely coincident with the former, as ri::a. The modern 
Persian word for husked rice is birinj and Armenian brins. A nasal form, 
deviating further from the hypothetical brt'st or vrist, but still probably 
the same in origin, is found among other languages of the Hindti Kush 
tribes, e.g., Burishki (Khajuna of Leilner), bron ; Shina (of GiJgit), 
bnYir: ; Khowar of the Chitral valley (Arniyah of Leitner), grmj.*’ 

The area of wild rice, corresponding to that in which urt or art and 
other such names are used (and that too in the most diversified aboriginal 
languages) leads naturally to the supposition that in India rice cultivation 
may have spread from there all over the rest of the peninsula and ulti- 
mately across the Himalaya. This diffusion of the knowledge of so valu- 
able a crop seems, as DeCandoIle suggests, to have taken place even 
prior to the Arj'an invasion, and it may be added that the aboriginal 
names for the wild plant would in that case most probably have accom- 
p.anied its cultivation until the}- gradually became absorbed in the more 
cultured tongues, some of them being even fused into the earliest S.nnskrit 
conceptions. Considerable light would be thrown on this subject by a care- 
ful search in Sanskrit literature with the view of establishing the relative 
ages of the S.mskrit terms, as, for example, when they came to be unmis- 
takably assigned to this grain. Rice is not likely, however, to have been 
known to the Sanskrit authors much before the date of the later Kedoj, and, 
as already remarked, the names used in Upper India f^r the plant and 
the Rfain are mostly derivative, many of them of Sanskrit origin. 

1 he redundancy in names that exists within the area of wild habitat 
(and which is by no means so comprehensive outside that area) seemed to 
support the general conclusion. In order, however, to obtain some informa- 
tion on this subject, drawn from Persian and Arabic literature, the writer 

HISTORY. 

! 

j 

j 

i 

1 

j 

a" expressing the sound of French /, generally rendered in 



o. 282 



5i8 


,, Dictionary of the Economic 


ORYZA 

sativa. 


HISTORY. 


History of Rice. 


addressed a letter to Mr. O. J. Lyall (Secretary to the Government of 
India in the Home Department!, a well known Arabic scholar. Mr. Lyall’s 
reply is so full of interest, in linking together the various theories and opi- 
nions which have been briefly reviewed above, that the liberty may here 
be taken of quoting some of its more instructive'passages : — 

"There can be no doubt that the Arabic names for rice are not derived 
from the Tamil arisi. Rice cannot be considered a crop of the Arabian 
peninsula — that is, of the people to whom the Arabic language properly 
belongs. It is indeed now grown in the lowlands along the western shores 
of the Persian Gulf, and possibly in Yemen, but is of recent introduction 
there. The great tract in which the Arabs first became acquainted with it 
is beyond the boundaries of Arabia, viz , Babylonia and the tract between 
the Upper Euphrates and Tigris. The Arabian names for rice are crMiia, 
uvuzz, urz, iiriiz, aruz, druz, rtizz, and rnnz, the last a form used by a 
tribe called ’Abd-al-kais, settled in ’Oman and Bahrain. The last form 
points to the double zz in the other forms being a substitute for nz. The 
Aramaic form in use in Babylonia was uruzzd or artizza, evidently the 
original of the Greek opv}^a. It was here, and not in Bactriana, that the 
Greeks first became acquainted with the grain and the name. The Aramaic 
name was evidently borrowed from the Persian. lam not aware of any 
example in old Persian literature of the original of the modern form Urinj ; 
but the Arabo-Aramaic forms clearly point to virinzi or virinza as this 
original. This is confirmed by the Armenian brinz, the Pushtu virizha, 
and the Khowar grinj (g initial pointing to an older ■»). 

" Now virinzi is exactly the equivalent we should expect of the Sans- 
krit vrihi. H in Sanskrit regularly appears as z in old Persian {sahasra— 
hazanrc', hima—zima’, hridaya—zereda,isfc.)- But Persian words contain- 
ing z corresponding to Sanskrit h are not loan-words from Sanskrit, but 
sister- words. They point to the time when the two branches of the Aryan 
race dwelt together and respecti%'ely developed their phonetic peculiarities 
from a pre-existing original tongue common to both. It is certain, there- 
fore, from a comparison of virtnzi and vrihi, that the Persians did not 
borrow the cultivation of rice from India, but that that cultivation existed 
in the tract where the two races dwelt together, before the Indo-Aryans 
descended to the plains of the Panjab or the Perso- Aryans occupied 
Airyana oi Kran, If this tract was Bactriana, which Strabo mentions as a 
great rice country, the name may have originated there. It seems perfectl}' 
clear that it cannot have originated within India, or be connected with any 
Tamil name now current. Vrihi, virinzi, isthe parent of the Semitic names 
and also of the Greek which was borrowed from the Aramaic of 

Babylonia ; through bpvi^a it is also the parent of all the European names 
except the Spanish, which is taken direct from Arabic.” 

In a Subsequent letter Mr. Lyall wrote to the Editor : — " I re- 
cently came across an interesting article on rice by Victor Hehn* in 
which he mentions a much older word than opv^a for rice, viz., SplvBrjg 
oipro$, used 1^ Sophocles. Now while opvi^u is, as 1 have shewn, derived 
from the Aramaic form of the word, oplvdrj is evidently Persian, and equi- 
valent to the hypothetical virt>’z{ or virtnza, of which we have no literary 
example in that language. In Sophocles’ time, I need hardly observe, the 
Greeks had much direct intercourse with, and knowledge of, the Persians.’ 

It will thus be seen that botanical and philological evidence do not 
entirely agree. If the old Persian word, from which the Arabic, Greek, 
and European names are taken, is not derivable from the Sanskrit, but is 


* CuUurpflanzcn und Hausthierr, Art. “ R*is.” 
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cognate with it, rice cultivation might be supposed to have proceeded 
from the original home of the Aryan race. If this be supposed to have 
been anywhere in Central Asia, it is practically impossible to believe 
that the Vtld plant could ever have been found there. But there is no 
evidence which goes to show that its cultivation in Southern Asia was 
not so ancient as to have allowed of its diffusion into the Aryan home at 
a period prior to the division of that CTeat branch of the human family. 
Indeed, the chief objection to this hypothesis is the fact that so valuable a 
plant is not pointed!)’ alluded to in the earliest Vedas, But even that 
difficulty is not serious, since a pastoral people, like the early Aryan 
'invaders, may not have appreciated its importance until they became 
localised and took to agricultural pursuits. In concluding this bnef sketch 
of the main ideas regarding the early history of rice culture, it may be 
repeated that the chief wild habitat of the plant is, roughly speaking, from 
Southern India to Cochin China. That belt of land has often vast marshy 
expanses with low intervening mountains, possesses a tropical climate, as 
also strong periodic seasons o! rainfall ; inundations suitable for the growth 
of rice are therefore of annual recurrence. Its cultivation appears to 
have spread from thence eastward to China, perhaps 3000 years before 
the Christian era, and at perhaps a slightly more recent date, rvestward 
and northward, throughout India to Persia and Arabia and ultimately to 
Egypt and Europe, An enlightened people like the Chinese might be 
supposed to have more readily realised the importance of rice cultivation 
than would the aboriginal tribes on the hills and swamps of Lower India, j 
where a sufficiently abundant supply for their wants could be gathered | 
from the wild plant. This assumption is practically justified by the fact 
that the aboriginal tribes of Australia have continued satisfied to the pre- 
sent day with their wild rice (which they designated kineyah), and have 
never thought of its cultivation, nor indeed of the cultivation of any plant. 

CULTIVATION OF RICE. 

Some few years ago, it was currently stated that Rice was the staple 
food of the people of India. This is true of Bengal, and perhaps of 
Madras and Burma, but taking the people of India as a whole, millets and 
pulses collectively might, with a greater approximation ’to accuracy, 
be given as the chief food materials. In many parts of India rice 
is, indeed, as much a luxury as wheat is in others, and even in rice-pro- 
ducing countries the poor have often to eke out subsistence by greatly 
supplementing rice diet with other coarser ahd less expensive articles. 
In the Returns of Agricultural Statistics of British Inaia for 1888-89* 
(exclusive of Bengal) it is shown that the total land still available for 
cultivation amounts to 89.814,481 acres' with 45,524,640 acres under 
forests,’ 117,580,990 acres not available for cultivation,’ and 134,653,065 
acres cropped' with an additional area of yield of 14,1 58,424 cropped more 
than once'. Of this cultivated (surveyed) area 26,810,806 acres were 
found to be under rice®. As pointed out, however, these figures do not 
include Bengal, the richest .agricultural province in India, but of which 
unfortunately no actual siirv’ey has as yet been made. This is the more 
to be regretted, since Bengal is India’s chief rice-field. Some idea of the 
vast importance of Bengal may be derived from the following passage 
t.aken from the Administr.ation Report for 18S2-83 (p. 12) “ The dis- 


» Since this wys in type the Kditor has receUed the returns for 1SS9-90. Th 
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tricts of the whole of Bengal proper, or the great alluvial and deltaic 
plain between the Himaldya andjthe Bay of Bengal, and the province of 
Orissa, or the alluvial territory between the hills and the sea, connecting 
Bengal with Madras — a level area of nearly one hundred thousand squaie 
miles unbroken by a single hill, rich in black mould, and of boundless 
reproductive fertility, subject to recurrent inundation and enjoying natural 
facilities such as no other country in the world possesses for internal coin • 
mercc and irrigation,*— constitute the great rice-producing area of India, 
which is ordinarily much more than self-supporting. The surplus produce 
of this arca_ finds its way, generally speaking, to three directions, from 
which the rice-trading operations of Bengal arc conducted. First, of 
course, is Calcutta ; the imports into Calcutta have to find food for the 
metropolis and also for foreign exportation. In the second place come 
Bchar and the North-West Provinces, where the demand for rice_ is 
always in excess of the local supply. Lastly, there is Chittagong, which 
is the centre of a considerable export trade by sea.” The region indi- 
cated by the above passage by no means includes the whole of the prov- 
ince ruled over by His Honour the Lieutenant-Governor of Bengal. It 
consequently docs not embrace all the region of unsurveyed rice-fields 
which exists in the Lower Provinces. The Government of Bengal, how- 
ever, in its reply to question three of the Famine Commission of 1878, 
furnished a table of estimated agricultural statistics which gives further 
interesting particulars. It showed the total area of the districts as 
92,196,240 acres (excluding Chittagong HillTracts). Of these, 54,645,468 
acres were returned as cultivated and 48,634,497 as under food crops. 
In some of the northern districts and in Behar, rice cultivation is supple- 
mented more or less by rabi or dry-weather crops, chiefly wheat, barley, 
and pulses, and by bhadot or intermediate crops consisting mainly of 
Indian-corn and millets. In the lower districts, where rice only is grown, 
the early and the late rice crops correspond to the bbadoi and rabi of the 
drier tracts. Thus, for example, in F,astern and Southern Bengal, and in 
Orissa, where the rainfall is heavy .and inundations frequent, millets and 
spring crops become rare or almost disappear, and, as a rule, only two 
kinds of nee are sown. These are the early and the late (the dus and 
dman of Bqngal or the beali and sarad of Orissa), the latter being by far 
the more important of the two. Two crops of rice are thus by no means 
infrequent, and the actual area under rice is thereby greatly increased. 
According to the calculations worked out in connection with the Farnine 
Commissioner’s Report, the area yielding rice in Bengal was determined 
as 37,500,000 acres. It seems probable, however, that the estimates 
framed in connection with the Famine Commission erred on the safe side 
by understating the actual area and yield. Thus, for example, Mr. A. P. 
MacDonnell, in his enquiry into the question of Food-grain Supply in 
Behar and Bengal, showed that for 16 districts for which fairly trustworthy 
statistics were available, the total cultivated area was 25,989,447 acres, of 
which 23,279,225 were under food crops, the analysis of the food crop area 
being 12,824,190 acres under rice, 5,125,622 under bhadui crops and 
5,042,328 under rabi. These 16 districts were, however, in Behar and the 
northern drier tracts where comparatively less rice is grown than in the 
districts which produce early and late rice. Since the date of the enquiry 
instituted by the Famine Commission it is also probable that the area of 
rice culture may have considerably expanded, horlunately, we arc now 
in a position to form a more definite idea of certain Beng.al crops. 
Through the exertions of the Director of Land Records and Agriculture, 

” horecasts” of the outturn of important crops are prepared, and the District 
Officers who furnish the data for these forecasts are becoming able to gra- 
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dually eliminate the errors and difficulties that have rendered it hitherto im- 
possible to furnish trustworthy statistics for Bengal, Through the courtesy 
of Mr. M. Finucane {the Director of the Department) the author has 
been furnished with advance copies of these forecasts, as also with valuable 
notes and sr^gestions bearing on the subject of rice culture in Bengal 
Taking the Forecast for 18S5 of " Winter Rice, ” the returns compiled show 
the total area of the sul>di visions comprising Bengal to have been g7,Si/,6oo 
acres, the proportion cultivated to have been S5,,)07,36o^ acres, and the 
share of that cubWated area held by %\'\wtev,t.e.,dmnn, rice to have been 
33,394,730 acres. The crop which followed, vie., the bhadni of' 1890, may 
be here discussed. The forecast showed the total area under aits and other 
forms of rice, jute, sesamum, hemp, indigo, certain pulses and maize, 
&c., to have been 14,593,280 acres. This practically amounts to the state- 
ment that a little less than 26^ per cent, of the cultivated area of Bengal 
is twice cropped. Mr. Finucane is of opinion that the proportion of 
hhadoi which actually yields rice is perhaps about 25 per cent, of the area 
of winter rice. Accepting that figure as approximately correct we thus 
learn that Bengal, during a period of i2 months {for which returns of 
both winter and bhndoi crops exist), bad .iJ.diS.sfio acres devoted to rice. 
A comparison of these figures with those given above will reveal the fact 
that the Famine Commission’s Report was framed on more trustw orthy 
data than e\'en the Commissioners themselves gave assurance to. The 
want of a definite sun-ey has compelled statisticians to publish returns 
connected with Bengal as the merest generalisations . The writer has, 
however, found, in connection with articles of Bengal co.mmerce, that 
these so-calBd generalisations agree very closely with commercial statistics 
which are compiled from sources altogether independent of Government 
He has thus been induced, .from time to time, to place a much greater 
degree of dependence on Bengal statistics, than the officials responsible 
for their preparation, would, from their guarded language, authorise. In 
the case of rice it is evident that the present returns show a relative e.\-pan- 
sion in each particular which is explicable by the lapse of years since 
the dale of Mr. A. P. MacDonnetl’s exertions to furnish the Famine 
Commissioners with details regarding the Food-grain Supply of Bebar 
and Bengal. 

Accepting, therefore, the above Bengal rice area as correct, the total for 
all India last year would have been 68,429,366 acres. This will be seen 
to be about to million acres less than the total area returned in the 
Agricultural Statistics as having been, during the same period, devoted to 
" Other Food Grains. ” But the millets and pulses which are grown in 
Bengal would, to allow of actual comparison, have to be added to the 
area of “ Other Food Grains,” shown above, before a comparison could be 
drawn regarding the importance of rice versus millets & pulses to the 
people of India, and an even larger and more important correction would 
have to be made for the rice and wheat which is exported to foreign 
countries. The export trade in cereals and pulses is of necessity drawn 
from the surplus over local demand, but a careful examination of the trade 
shows a large cultivation of cereals exclusively intended for the foreign ! 
markets and thereby manifests an Increased importance to the people of 
India in a mixed diet of millets and pulses. Even, however, after all 
. deductions have been made, rice occupies the foremost place amongst the 
food Crops of India, as it takes up nearly three times the area devoted to 
wheat and twice that which yields millets if taken as distinct from pulses. ' 
But this conclusion after all is only what might have been expected, 
since by extending the enquiry to embrace China, Australia, America, and 
the West Indies, rice is found to be the most valuable (single) cereal of 
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all, for considerably more than half the human family depend upon it as 
their staple article of diet. 

The following’ table exhibits the relative importance of rice, wheat, and 
other food-grams n the suiveycd areas of India ; — 


Pages 

where 

further 

details 

occur. 

Provinces. 

Acres of 
rice. 

Acres of 
wheat. 

Acres of Other 
Food-grains 
(=rbarley, 
oats, millets, 

& pulses). 

1. 523 

Bengal ..... 

No statistics. 

No statistics. 

No statistics. 

11. 572 

Madras 

6,285,806 

20,360 

13,927,269 

III. 588 

Bombay (including Sind) 

2,239,198 

2,312,930 

17,823,577 

IV. 602 

N.-W. Provinces . 

. 4,338,923 

3 , 479,279 

17,052,358 

V. Co2 

Oudh ..... 

2,439,228 

1,489,921 

6,433,384 

VI. 614 

PanjSb .... 

690,565 

7,37 >,977 

1 >,787,458 

VII. 625 

Central Provinces 

3,785,566 

3,53 >,941 

4,811,519 

vni. 627 

( Upper Burrna . 

1,605.936 

9 , >85 

1,186,486 

y Lower Burma 

4,067,606 

Nil. 

49,790 

IX. 632 

Assam ..... 

1,262,791 

12 

61,665 


Berar 

19,840 

942,029 

2,878,260 


Coorg 

74,499 

Nil. 

1.611 


Ajmlr-Mcrwara 

Pargana of Manpur (Central 

7 SS 

9,548 

163,294 


India) .... 

go 

2,831 

2,254 


Total 

26,810,806 

19,170,013 

76,178,925 


It will thus be seen that, after Bengal, of the other provinces, Madras, 
the North-West 'Provinces, Lower Burma, and the Central Provinces (in 
the order named) are the chief nee producing regions, but it may safely 
be conjectured that Bengal possesses very nearly twice as much rice lands 
as all the rest of India taken collectively. 

The Report of the Famine Commission (with the special publications 
which it originated) possesses by far the most valuable data regarding the 
food-supply of the people of India, That publication has ah eady been 
placed under liberal contribution in the above remarks, but a further passage 
may be here given regarding the relative consumption of rice as compared 
with other food substances. The total population of India (dealt with in the 
Report) is given as 181,350,000, the total acreage, under food crops, as 
166,250,000, the outturn of food as 51,530,000 tons, and the requirements of 
India as 47,165,000 tons, thus leaving a surplus for export, or for the more 
luxurious consumption of the rich, of 5,165,000 tons. Another part of the 
report, dealing with a slightly different population (vtsi., 191 millions), 
shows 67 millions as eating rice. Commenting on the subj'ect of the 
staple food of the people of India the Commissioners say: — “In the Pan- 
jab, the North-West Provinces and Oudh, in Behar and the northern part 
of the Central Provinces, and in Guzerat, the poorer classes live on the mil- 
lets grown in the rains, and on barley and gram ; the richer classes eat 
principally wheat and rice. In Bengal proper and Orissa, and the eastern 
portion of Central India, rice is the principal food, the coarse, early rice 
being mainly taken by the poor, the finer, late rice by the rich. In the 
South or Mahratta-speaking part of the Central Provinces, in Berar, in 
the Bombay-Deccan, and the northern part of Madras, the two large 
millets_ {jewdr and bdjra) form the principal food, the Brahmins gene- 
rally living on imported rice and wheat. In Mysore the ordinary food 
IS the spiall millet, rdgi. In the southern part of Madras and west- 
ern districts of Bombay rice is chiefly consumed, though there is also a 
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good deal of millet grown and eaten. All classes mix pulses with their 
food, the nitrogenous matter which is found in the pulses'supplying an in- 
gredient of which little exists in the cereal grains, and which is necessary 
for the proper nutrition of persons who rarely eat meat.” 

In the following pages a somewhat extensive series of quotations w'ill 
be found grouped under the provinces to which they refer. The writer has 
found the available material on rice cultivation too imperfect and often 
almost so contradictory as to not allow of his writing a separate provincial 
article. The preferable course, as it seemed to him, has been followed, vis., 
of allowing district writers to speak for themselves, even though this has 
involved a certain amount of repetition, 

I.-CULTIVATION IN BENGAL. 

References. — Food-grain Supply of Behar & Bengal, by A. P. MacDon- 
ncH ; Cultivaiion of Rice in Bengal, ly.C. B. Clarke, Kevt Bulletin, Dec, 
iSSS,pp. 2S4-2gi ; Report on Agriculture of Lohardaga, by B. C.Basu; 
Report on Agriculture of Dacca, by A. C.Sen ; Agri.-Horticultural Society 
of India ; Trans. II,, S8, 231-244; IV., ^g-S2, too, lot, tl3, 120-124; V., 
36, 37 ; VI., 239, 246, Pro. S; VlII., toy, wS, 160, 161, 470; II., Sel. 500, 
S03;IV., 104; Sel., 143 ; VI., Pro.yt ; VIII.,8l-SS, 178-181, Fro. 2g,l66 ; 
XII., log, Pro. (1862), 8, g (1864), 47; XIV., 273-283. Ncse Series, II., 
24-go, to2-i3<^, 177-190, Sel., 8-12 ; III., Sel., 5, 6, Pro. 5; IV., Pro., 6, ry ; 
Grierson, Behar Peasant Life, 215-223; Westland, Report Jessore Dis- 
trict; Suggestions on Cultivation & Introduction of Useful Plants in 
India by if. H, Spry, 183 ; Buchanan-Hamilton, Statistical Account of 
Dinagepore; Reports of the Director cf Land Records and Agricidture ; 
General Administration Reports of the Provinces ; Forecasts of Crops in 
Bengal; Statistical Account by Sir W. W. Hunter; Vols. 1. {24-Par- 
ganas), l34-t38, 3^4-325 ; II. (Nadiya), 33, 64, 6S-6g ; ('yesscr) 1S4, 242, 

. 2f7 ; III. (Midnapur), 38, yg-Sg ; (Huglf), 264, Sig-ggr, 340; JV. (Burd- 
■xan), 69-70; (Bnnhura), 245-246; (Birbhum), 345-846, 850, 854; V. 
(Dacca), 25, 82-88, go-gi; (Balarganf), 17 1 ,202-205 ; (Faridpur), 276, 
296-805; (Maimansingh), 3go, 419-421 ; VI. (Chittagong Hill Tracts), 71, 
74 ; (Chittagong), 160-161 ; Vll. (Maldah), 70-72, 74, g2 ; (Rungpur), 
234-240; VIII. (Rafshahi), 5S-59; (Bogra), 208-209; IX. (Murshid- 
abad), 99-104 ; (Pabna), 3o 1-302 ; X. (Darjiling), 92-95 ; (Jalpaigurf), ZJI- 
273; (huch Behar), 279-882; XI. (Patna), 109-111; (Saran), 274-276; 
XII. (Gaya), 82-84 ; (Shdhdidd), t6S, 230-23 XIII. (Tirkuf), 28, 81-82; 
(Champaran), 228, 260-261, 291 ; XIY. (Bhdgalpur), 116-118; (Santal 
Parganas), 270, 335-33? ; XV. (Monghyr), 83, go-91 ; (Purniak), 281-286, 
298 ; XVI. (Hasdribiigh), gg-lOl ; (Lokdrdagd), 837, 338-840; XVII. 
(Singbhum), 79-80 ; (Bonai State, Chutia Nagpur), 1/6-177 ; (fashpur 
Stale), 20S ; (Manbhiim),3io-3t2 ; .KVIII.(Cnttack), $8, 99-102 ; (Balasor), 
268,289-291 ; XIX. (Puri), 93-95 ; Orissa Gazetteer ; Vol. /., 146-147 (rice 
consecrated into holy food before the idol at the temple of jagannath at 
Puri) ; Prices of rice during and since the 14th century, 827 ; Vol. II,, 
Kandh betrothal ceremony — rice carried by the bridegroom’s father, 82, 
adopted into Hinduism as Rdkshasa marriage (a ceremony derived from 
the aboriginal tribes) ; name of child determined by manner grains of 
rice fall to the bottom of -xater. Si ; Appendix, 14-15 ; 36, 44-46, 50 (soils 
suited to rice); 51 (rice blights) ; the poor mho live on a daily mess of 
rice ojdy, most liable to elephantiasis, 65, also cutaneous diseases, 65 • 
the Kol gxe.trs by touching cooked rice, 77; rice cultivation. So, g6 ; rice 
cultivation in Cuttack, 130-133 ; area under rice, and yield, 135. 

Area under, and TrafSc in. Rice. 

According to the review of the figures of rice area in Bengal given 
above, there were last year 33,294,720 acres under winter or dman rice and 
a{)proximatel5' 8,323,880 acres under Bhadoi (the dus, boro, and other 
rninor crops of the grain). These figures thus show a total area producing 
rice of close on 42 million acres. ' ° 

One of the earliest allusions to the Bengal traffic (on the part of Euro- 
peans) is that given by John Huyghen van Linschoten, whose journal was 
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published in 1596. “ The country,” he says, “ is most plentiful of necessary 
victuals, specially rice, for that there is more of it [in that country] than in 
all the East, for they do yearly lade divers shippes [therewith], which come 
thether from all places, and there is never any want thereof, and all other 
things in like sort, and so good and cheape that it were incredible to de- 
clare.” This Bengal traffic which has certainly been of vast importance 
for more than 300 years may be examined according to four separate sets 
of records — (i) Internal or carried by road, rail, and river; (2) Trans- 
frontier ; (3) Coastwise (that is, dealings between one Bengal port and 
another or between Bengal and other Indian ports;; and (4) Foreign 
Trade. 

(i) Internal Trade or Bengal. — While fairly accurate statistics 
exist for the rail-borne and chief river traffic from district to district within 
Bengal and from and to nthcr provinces, little or no information exists 
regarding the road traffic of the province as a whole, though a good deal is 
known of the supplies carried along the roads into the chief cities. A large 
margin must, however, be allowed for this defect since there can be no 
dou& but that the seaports drain supplies by small country-boats down 
minor rivers and by carts along the roads, and the amounts thus carried 
escape registration. But accepting the published figures of railway, river, 
and road trade as approximately conveying an idea of the Bengal Internal 
Trade in rice, the following balance sheet may be given of the chief transac- 
tions dividing rice as is customary into " Unhusked ” and “ Husked ” : — 
Balance sheet of the Rice Trade of Bengal treating the City of Calcutta as 
a foreign country viiih which the Province has transactions. 


Kinds of Rice. 

Gross Imports. 

Gross Exports. 

1 

Unluislt''d (-= Paddy) j 

Husked (-^Rice) . . . . . . j 

Mds. 
r 1,64,469 
9,35, iiO 

Mds. 

14,11,407 

2,53,22,290 

Tot.m. . 1 

20,99,585 

1 

1,67,33,697 

Deduct Imports 

20,99,585 

Net Exports from the Province to Calcutta and to other Provinces 

i, 4G,34,”2 


Of the Provinces which supplied Bengal with paddy and rice along 
internal routes, Assam, in the year under consideration (1888-89), was the 
most important The returns from which the above balance sheet has 
been compiled show Assam to have supplied Bengal with 7,34,169 maunds 
paddy and 5,37,793 maunds rice. Of the Provinces to which Bengal ex- 
ported, the most important are the North-West & Oudh, which took 
8,29,390 maunds of rice, and Assam which got 3,35,324 maunds. But of 
course by far the mo^t important outlet for Bengal paddy and rice is to 
the capital. Calcutta with its large population is not only a great con- 
suming centre for rice, but being the chief emporium in the foreign export 
trade, it naturally drains by r.ail, road, and river large supplies from the 
prorince of Bengal and smaller quantities from beyond the province. The 
returns here dealt with, show Calcutta to have obtained from Bengal 
t3>95.fj27 maunds paddy and 1,39,62,982 maunds rice, with smaller quan- 
tities from Assam (1,066' maunds paddy and 53,324 maunds rice), from the 
North-West Provinces & Oudh (2,843 m.aunds rice), and from the P.anjab 
(84 maunds rice). Calcutta exported al'«? sm.all auantities to Dtngal and 
other provinces, but thece h.ivc bren provkied for in the above b.-clancc 
sheet, which riiows the net exports from the province., A rritic.a! txamin.'- 
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tion of the rail and river trade shows Bengal Province to have had in 
1888-89 a net export, by internal routes to other provinces, 0171,858 
inaunds and Calcutta a net import from all sources by these routes of 
1,1(5,70,024 maunds. 

The chief river marts in the Calcutta trade are Backergunge & 
Sahebgunge, 16,73,363 maunds; Midnapore, 13.50473;, jhalokati, 
6,48,105; Dinagepore, 4,39,661 ; Hooghly, 3,36,049 ; Barn'sal, 3,03,763 ; 
and some 16 other marts each with between two and a half and one lakh 
of maunds traffic. The chief marts tapped by inland steamers are Midna- 
pore, Kutwa, Kulna, Ghattal, and Santipore. The road traffic is almost 
exclusively from the 24-Parganahs. Burdwan is the largest exporting 
district which employs the railway to convey its surplus to Calcutta. In 
the year under notice, it exported 5,31,611 maunds, was followed by Bhul- 
pore with 3,63,303, and other stations with smaller amounts. Along the 
course of the Eastern Bengal State Railway, Bogra furnished the largest 
supplies. 

it may, perhaps, be here pointed out that an error is involved in totalising 
the weights of husked and unhusked grain, since a loss in weight would 
necessarily occur on the paddy being husked — a loss of one maund reduced 
to 25 seers. It was, however, deemed a more instructive course to allow of 
this error than to reduce all weights to that of husked grain, since in India 
it seems probable the interchange of unhusked rice is largely to meet the 
supply of seed. At all events, the traffic in paddy (=-unhusked) is very 
much smaller than in rice. 


CULTIVATION 

In 

Bengal. 


Traded 


Husked and 
Unhusked 
Rice. 


(2) Trans-frontier Land Trade of Bengal. — The following may Land Trade, 
be given as the transactions across the land frontier of Bengal in paddy 29O 
and rice ; — 


Kinds of Rico. 

Gross Imports. 

Gross Exports. 

Unhtisked (=Paddy) .... 

Husked (=Ricc) 

• 

Mds. 

6,50,703 

3,88,273 

Mds. 

22,835 

24,691 

Total 

• 

10,38,981 

47,526 

Deduct Exports 

• 

47.526 


Net Imports 

• 

9,9 '.455 



It will thus be seen that the province obtained a net import in its favour 
of 9,91,455 maunds. The chief countries with which these transactions 
were made were, as is usually the case, Nepal, Sikkim, and Bhutdn, but 
the imports came entirely from Nepal. 

{3) The Coastwise Traffic of Bengal. — The experience gained in 
connection with all other commercial articles is no less true of rice, namely 
that it is extremely difficult to give a tabular statdment fora required 
period of the intra-portal transactions within the prownce and the inter- 
provincial exchanges, by sea along the coast of India. The imports by 
one port are to ,a large extent the exports from another, but the period 
of record closes necessarily with a large proportion of the exports at sea 
and therefore not included as imports. The final destination of a careo 
may also, and frequently is, altered by telegraphic instructions, so that 
what has been recorded as an export destined for one port, actually apnears 
in the receipts of another. Allowing for these errors the following balance 
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sheet may be given of the Bengal coastwise transactions in paddy and rice 
for the year 1888-89 : — " 


Kinds of Rice. 

Gross Imports. 

Gross Exports. 


Mds. 

Mds. 

Unhusked (= Paddy) 

35,7'd 

3,36,249 

Husked (= Rice) 

5,83,805 

57.18,333 

Total 

6,00,521 

60,54,582 

Deduct Imports 

6,09,521 

Net Exports 

54,45,061 


(or in cwt. 

3,889,329) 


Of the imports of rice in husk 22,871 maunds came from British ports 
within the province, and of husked rice the major portion was received also 
from British ports within the province, namely, 5,49,710 maunds, Burma 
having supplied only 34,0^ maunds. The bulk of these imports were 
derived from Balasore and Chittagong and were taken by the port town 
of Calcutta. Of the exports of rice in husk Madras took 2,98,418 maunds, 
and of the husked rice Bombay imported 34,17,891 maunds, Madras 
having stood as the next important recipient of Bengal husked rice, "vis., 
maunds, while the greater part of the balance was shown as 
intra-portal transactions within the province. But analysing these figures 
more fully by removing from consideration the purely intra-provincial 
transactions, it is seen that Bengal had a net export of husked and un- 
husked rice of 54,45,514 maunds, and that the share of that trade taken by 
the port town (Calcutta) amounted to 40,85,732 maunds or 2,918,380 cwts. 

{4) Foreign Trade of Bengal in Rice. — Under this heading is 
recorded the Bengal transactions with foreign countries. Following the 
system pursued above a balance sheet of this trade may be given ; — 


...... ., V . 

Kinds of Rice. 

Gross Imports. 

Gross Exports. 

Unhuskcd (-^ Paddj) 

Husked (= Rice) 

. 

Mds. 

Nil. 

75 

Mds. 

56,677 

89,83,808 


Total 

75 

" 90,40,485 


Chur or flattened rice 

5.583 


Total 
Deduct Imports 

90,46,068 

75 


Net Exports 
(or in cwt. 

90,45.993 

6,461,423) 


The share taken in these foreign transactions by Calcutta amounted to 
81,37,232 maunds, or 5 ,^ 5 12,309 cwt. 

Now, if we add together the net foreign exports by sea, the net coast- 
wise exports to other provinces, and the net exports to other provinces by 
rail, road, and river less the net trans-frontier imports, we shall obtain an 
approximate conception of the amount of rice which left Bengal during the 
year 1888-89 

^ ^ Mds. 


Net foreign exports ...... 

Net coastwise exports ...... 

Net rail and river exports . . . . . 

Less trans-frontier net imports . . . . 

Grand total of net exports from Bengal 


90,45,993 

54,45,514 

71,858 

1,45,63,365 

9.91,455 

1,35,71,910 


o. 293 




Products of India. 


527 


in Rice. 


(G. Wait.) 

ORYZA 

sativa. 

But the rail and river-borne trade into Calcutta must have mainl}^ 
afforded the supply from which both the people of the city and its suburbs 
(say, 684,658 souls) obtained their rice as also met the sales in which the 
foreign and coastwise transactions were made, that is to say, that portion 
of the Bengal foreign and coastwise trade which actually took place from 
Calcutta. Making, therefore, the correction for the other than Calcutta 
internal, coastwise, and foreign rice trade of Bengal, the following may be 
given as the actual share taken by Calcutta : — 

caLTIVATION 

In 

Bengal. 

Trade. 

Routes. 

Imports. 

Exports. 


Internal , . 

Coastu Ise 

Foreign • 

i(a) . 
Ab) . 
Aa) . 

A) . 
Aa) . 
(b) . 
Ac) . 

Mds. 
13,96,693 
1,40,19,233 
25,697 
5,74,994 
Ntl. , 

47 

Nil. 

Mds. 

4,19,127 

4,26,775 

35,138 

46,51,284 

52,932 

80,78,891 

5.471 

Calcutta 

Trade. 

294 

Totai, 

1,60,16,664 

1,36,69,618 


Deduct exports 

1,36,69,618 

The balance here 
shown as a net 
import is the 
amount avail- 


Net Imports 

23.47,045 

able for local 
consumption or 
about .jths of a 
seer per head 
of population 
daily. 

Local 

Consumption. 

295 

(0) « Unhusked rice or paddy. (A)= Husked rice. 

(c) = Chur, parboiled, and flattened rice. 

It would seem a safe statement to affirm that the reserve stocks in a 
city like Calcutta are of necessity very nearly constant j they are, if anything, 
a probably slightly increasing total year by year. But if this be so, the 
net import may be taken as very nearly the actual consumption. It has 
already been pointed out that an error is admitted in the acceptance of 
paddy as of equal value with husked rice. This error can at once be cor- 
rected, however, throughout the tables given. But in any attempt at esti- 
mating the Calcutta consumption of rice it is of more consequence to endea- 
vour to obtain returns for the imports by road since, from a radius of, say, 
50 miles around so important a rice^consuming centre as Calcutta, local 
producers must to a large extent convey their surplus stocks by carls and 
thus escape the registration that is preserved on the railways and larger 
rivers. The Bengal Government in its annual report of 1888-89 on the 
River-borne Traffic of Lo-vier Bengal and Inland Trade of CalctiHa for- 
tunately are able to furnish much additional information regarding Cal- 
cutta, which cannot be supplied for the whole of the province. This chiefly 
amplifies the imports shown as obtained by Calcutta along the roads. The 
exports from the city, given by Government, are, to within a few maunds, 
the same as has been shown in the above table (if the same system be 
pursued in totalizing weights of paddy and rice together), but the imports 
are very considerably enhanced, leaving in consequence an increased net 
rmport as available for local consumption. The table of Calcutta Trade 
in rice, compiled by the Government from actual records of transactions, 
may be here usefully republished, since it shows the traffic for three years 
and exhibits the various routes by which the grain is usually carried. 
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The final conclusion shown agrees so nearly with the Calcutta Trade, 
which in this paper has been worked downwards from the total provincial 
traffic and estimated production, that it may be accepted as confirming 
the accuracy of both systems of exhibiting the Bengal and more especially 
the Calcutta rice trade 
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"The quantity of rice imported into Calcutta during the past year was 
11,22,258 maunds, or 6'86 per cent, less than in 1887-88, but 18,10,045 
maunds, or 9-42 per cent., in excess of the figures for 1886-87. The boat 
traffic, which amounted to 75*42 per cent, of the total trade, was 7,35,808 
maunds, or 6*02 per cent, less than in the previous year. The traffic 
carried by rail showed a decrease of 18*59 percent., namely, 4,07,146 
maunds, or 2i'3i per cent, on the East Indian line, and 1,18,094 maunds, 
or 13*07 per cent., on the Eastern Bengal line. The quantity carried 
by road routes exhibited a decrease of 1,54,871 maunds, or 19*59 per 
cent, on the trade of 18S7-88, but in the supplies imported by inland 
steamers there was an increase of 1,51,365 maunds, or I4,|.*29 per cent., 
and in the sea-borne imports of 1,42,396 maunds, or 34*14 per cent.” 

The Collector of Customs, Calcutta, makes the following remarks on 
the condition of this trade during the past official year 

"Ceylon is the principal consumer of Bengal rice, and the shipments to 
it were large and above the average, though less than in the previous year. 
The population of Ce^'Ion must have increased of late years with the ex- 
tension of tea-growing and the consequent influx of coolies who require 
Bengal rice, 

" The United Kingdom is the second largest consumer of our rice, and 
the exports to that country were large. The consumption of rice in Eu- 
rope is now said to have reached the very large quantity of one million 
tons. The partial failure of the continental potato crop may have done 
something to stimulate the consumption of rice, but the enormous quantity 
that has come to be absorbed must indicate its growing popularity as a 
staple article of food. There were no great fluctuations in prices during 
the year, and those concerned in the trade— shippers, millers, and specula- 
tors~are all said to have done well. 

" The heaviest decline was to Mauritius, but the shipments of the pre- 
vious year had been very large ones.- Less was shipped also to South 
America, the West Indies, and Arabia. To Germany there vras a con- 
siderable decline, with an advance to France of 46,698 cwt. To the 
eastern coast of Africa there was a decline, which, however, was more 
than made up by larger shipments from other ports. 

"00* paddy declined in the past year in comparison with 

1 887-88 by 30 per cent. Ceylon is the only country that has taken this 
grain in quantify’’, and the shipments to that island advanced by 39 per 
shown being due to a falling off to ‘other countries.’ ” 

1 he reader should compare the remarks given in this chapter on the 
Bengal and Calcutta Trade with the allied subjects briefly reviewed below 
under the sectional headings of— Y ield per Acre, Total Production. 

head or Population, and Disposal of Available. 

Varieties & Races of Bengal Rice. 

directed by the Government of 
Bengal to take over temporary charge of the Economic Museum, Calcutta 

nmp W.rr'i and naming its collections. About thesame 

Ume hen as also, by the Government of India, placed in charge of the Central 

E had Exhibition. In these^two capacities 

he had the opportunity of examining a very extensive series of specimens 
over 4,000. These were the rices of Bengal alone, and 
he therefore was induced to affirm that if a similarly exhaustive collection 
had been made in all the other provinces of India, the total number of 

Vf’Tlinitl? ’dtle short of lo 000 

It shouffi not, however, be understood from this statement that that very 
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/Classification of 


Two harvests are all/ ui'iversal in Bcng’al, with an occasional third 
but smaller one; twq/ 

these groups of rices, ratda cannot be used at religious 

ceremonies as offcriV”?^ Hindu gods; but these, together with the 

Wfl?? are th/"/'*^*^^ fbe finer classes of dman 

being, from thcir/'’'S'^ price, restricted to the rich. A remarkable fact 
which may be her/^ noted is that the dus, dmau, or boro rices of one district 
arfi often so difleA^'’^ from those of another, that if interchanged the one 
will not grow c/" fields on which the other has flourished for centuries. 
Here the Eurq^'^^P farmer is confronted with a problem scarcely known 
to his scientiir'^ agriculture; but although it is difficult to follow hisreason- 
the rlc^ cultivator of India will detect the one from the other with a 


mgs. 


perfectly n,'’arvciious uegree or certamiv. 

Scent rtwd Other Special Rices . — Some forms of rice are scented, while 


the mai^'''^y have no smell whatever. Scented rices are common, 
amnlp /. 'n Orissa, Thana, Behar, &c., and are much prized by ( 


for ex- 

nle./^ cjnssa, i nana, uenar, ore., ana are muen pnzea oy certain 

classc*^ of people. Qf the scented rices, bendphuli, kamini, hans-vwti, 
and "'^ ^^ndwii-pagla (or cook-maddening) are considered the best. The 
ttcr class Natives eat the long thin white chotan dvian rices, chiefly cul- 
iVivated upon higher lands ; wmle the short, thick, more or less reddish 
prices — the so-called Patna rices— are those eaten by the mass of the people 
y of India. The Muhammadans prefer an absorbent rice, such as that from 
Pilibhit, In Burma, amongst many high class rices, a grain is grown 
which, while largely used for industrial purposes, is regarded as unwhole- 
some as an article of food. One of the most curious peculiarities and one 
recently brought to light regarding rice is that, while the great mass of 
rices contain only one grain within the husk, two or even three grains arc 
regularly present in certain rices.” 

A FuRTHCR CcASSiriCATION OF CULTIVATRD RiCKS.— Mr. O. B. 
Clarke, in his paper on the Cultivation of Rice in Bengal (published in 
i\\c Kev) Bulletin of December 1888), divides the rices into three crops: 
(i) Roiva, (2) A'inan, and (3) A'tis (ojvsh), Mr. Clarke’s main object ap. 
pears to have been to impress on his re.adcrs the fact that there is actually 
a rowa crop, a fact which, for some reason unknown to the writer, Mr. 
Clarke appears to think, is not generally credited in India. The hard- 
and-fast separation of rowa from d?na7t which Mr. Clarke insists on can 
hardly, however, be said to exist. It most certainly does so in Eastern 
and Central Bengal, the region of which Mr. Clarke more particularly 
wrote, but the transition from the higher lands on which the better class 
7'owa is grown, to the deeper submerged tracts on which the dma7t (of 
which he speaks) is found to luxuriate, is a gradual one and whole dis- 
tricts might be said to belong to the middle region which could neither be 
classed in Mr. Clarke’s rowa nor in his aT/ian, while other districts are, 
almost (as far as these two crops are concerned), either entirely ronua of 
good quality or entirely d7na7i of a ver^' inferior kind. Thus, for example, 
the rowa rice of Dacca is scarcely as good as the dmon of many other 
districts such, for example, as Burdwan and Hooghly. Mr. Sen 
very properly remarks (Report on System of Agriculture of Dacca, p. z8), 
that fully one-third of the whole produce of Dacca belongs to the dus and 
boro classes of rice, and that even the d/nnn paddy, especially the long- 
stemmed variety, is a coarse and inferior grain. In his note on the rices 
of Bengal, however, Mr. Clarke omits from consideration the boro and 
ratda crops and gives only the most general statements regarding the 
forms he specialises His urgency to have the ro'wa separately establish- 
ed serves, however, a useful purpose, since, in the writer’s opinion, the supe- 
rior class of dmon rice, grown on high lands, is botanicalty distinct from 
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ilie long-stemmed dman of the jhils. Mr. Clarke’s words on this subject 
may be here quoted : — , . . i. . 

“I should warn you that many points in the above description haw been 
controverted ; and jn particular it has been asserted, not only by Calcutta 
English newspapers, but by Government officers, that there exists no such 
rice as I have described as yowa.” As far as the writer can discover, 
however, every recent book and report which treats of Bengal rices clemly 
establishes the existence of the rozva crop. What many authors differ 
in, IS the propriety of the chotnn and horan dvtan crops being viewed as 
sections of one crop or as entirely separate crops. And there is much to 
be said in favour of the latter opinion, for they are not only grown under 
quite different conditio ns, but, as has alreadybeen stated, they are probably 
derived from different -stocks. The seasons of sowing and harvesting, 
however, are practicall}' identical and in a great many' parts of Bengal tP 
dwart crop consists chiefly of c/iofau dman, while in others it is mainly/ 
not entirely bortin dman. The term roivn, moreover, does not, strir 
speaking, denote 3 - form of rice, but is rather the process of transplaiy 
from a seed bed. But transplanting is not confined to chotan dman t 
djts is sometimes once, and boro crops are frequently twice, transplarf 
Moreover, broadcastings of what Mr. Clarke alludes to as rowa an i 
no means unusual. 

Degree of Rainfall and Season suitable for Rice Culture. § 3 o^’ 
Mr. Clarke’s retnatks regarding the water requirements of the 
crop are instructive and may be here quoted :-““The rowa crop depe 
very little on the early setting in of the rains (the Government printed repoi 
I am aware imply a contradiction of this statement), but almost entirely o? 
the rain holding on in the autumn. The Bengali expects rain at least 
once a week during October, and enough to prevent his rice drying up 
before quite the end of the month ; if he gets this he has a full crop (and I 
say whether he dibbled early eras late .as i_5th August to lOth September). 
If the rain holds on steadily (i.e , sufficient in quantity and at sufficiently 
short intervals to prevent the rowa field getting dry) to the beginning of 
Nov’ember (as I have known it do nearly half the seasons I have witnessed) 
the crop is a bumper. If the rain stops by the lolh to 15th October, so 
that the rowa fields then dry up, there may be a three-quarter crop. If the 
rain stops before the end of September, as it did in Orissa in i86g, the 
crop (at least all the August-September dibbled) fails. Also, if the rain 
stops by the middle of October, so that the rice dries up, a late down-pour 
in November or December (which I have seen twice) does harm rather 
than good.” Mr. A. P. MacDonnell, however, expresses in perhaps 
more precise language the necessities of the rice crops of Bengal for water. 
He says My instructions suggested the possibility that the varied ex- 
perience of 1873 might afford some clue to the establishment of a fixed 
connection between an ascertained deficiency in the rainfall at any one 
place and a consequent failure of the crops there. I regret I have failed 
to establish any definite connection of the kind.” The facts contained in 
his work will make it quite clear, he continues, “ that the character of a 
harvest depends, within certain wide limits, much more on the season- 
able distribution of the rainfall than on its absolute quantity. Althouo-h 
a well marked deficiency in the rainfall will certainly entail a deficient crop- 
yield, yet the magnitude of the deficiency will depend on the distribution of 
the rain which fell. For the hhadoi and late rice harvest it would seem that 
the distribution most favourable to agriculture -the husbandman’s ideal 
year- IS when premonitory showers, falling in May or early June, facilitate, 
that spade husbandry which, to secure a really good crop, must precede ( 
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her rains must be heavy, sb^" 8 | ,3„ber rains. ff„st in 

these provinces. 1 ina harvest. . , information has 

been tabulated, as ju„ ^efcienctes or rather here given 

‘T VLd'to^proSce famine. The lollowm|^^aM g ^ J 

"peci^Sestin “““reariy ri ce, which is nlsnbnn'?"“ 
Bengal three (a) the main “nP.°tZrlhe iS ol the lowest 

lands ; a year of ex ^ 

for the latter. _ famine or no famine j between November 

whilh is‘’s‘‘own“e»en Apri'/lS^ontr'neJi-it. so, I, climate, rain- 
and January according Ihiscrop duringwhich rain 

“'•mre are three critical periods in the hte of Ih.serop g 

"Tiln’£y»dlunefo:r^^^^^^ 

ilJe''n henvy raln^ls requW^ nn/^ g„.v,h and filling out 

(3) in September on rain is necessaryj^ failure of 

b S’ raeA'at 

du'e tollve rain tas never been hno^^^ 'Sli»i 

even indirectly W stages of Enough to bear it, and 

only when mn niants are high and stro g g . ^ beaten 

j,c.; before the youn^P'a«„ i,(„„cd in ‘Snl crops hC often been 
(2) the later— '\n®^ Kvceeding good and „? their growth, but 

down by the ram. especially nt the latter |j.g 5 g 'The bhadot 

damaged by^heavy^tent as cause ‘?"y J’S' and^reaped in August and 

rnreaSyricetxopsam^nmAP^^^^^^^^ 

IrS^nd llte rice - of rainfall than 

reaped >» Aprd and May- ^ „, ^ops.” 

“ Rotation of C'“P= |j 4 ,“e““ru (which are intended to 

In the passages fiaXS'^Sdo" of '??« 

commy a ge-jctal ,dea °j the °V’'n°ZSwf 

allusions will ne tou Famine Commission ‘ ^^5 ago when 

The following A *0 Bengal now as it was ^ nrictised in Ben- 

to be as fully aPP.^^?^.i?urirg and rotation of crops as pra^cnsed 
first penned ;— The shgbfesl degree the rio^'°J?.„ . parts of the 

g.al does not afiect in ^J^rent districts and in t^vahJablc of 

Hauers vary <=0 ^Jfly m d.ficre f th^m^^^^ 

country; the use of manure s so .^^^pe, ]ute, &c.,— ana 

the iiofv-food crops, such asindigo, sut, 
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of crops so seldom practised and when practised is based upon such indefi* 
nite principles, that no precise report on the subject can be furnished. Cow- 
dung, which in England and other counlrics is given back to the soil as man- 
ure,%, in Bengal, used for fuel throughout the whole length aud breadth of 
the land, except in forestand jungle tracts, on which cattle graze, where it is 
wasted. The only other available manures are —(i) The products of each 
household dust-heap, comprising ashes, rice-water, vegetable refuse, &c. 
The amount of manurcthus collected barely sudices for one or two fields 
near the homestead on which some valuable garden or non-food crop is 
grown. (2) For sugar-cane and other valuable and garden crops, oil-cake 
IS used. The use of bones and other animal manures is prevented by 
caste prejudice. As far as the great staple rice-crop of the province is con- 
cerned, all that seems necessary to secure a bumper-crop is timely and 
abundant rain. The use of European artificial manures is of course 
beyond the means of the people, even if their caste prejudices would allow 
it. A large portion of the Deltaic tracts is well manured by the silt depo- 
sit of the annual floods of the Ganges and other large rivers.” In another 
p.art of their report the Commissioners allude to the subject of manure in 
the following sentences : — “ 'fhe importance of m-muring is known much 
more widely than its use is practised. Every cultivator has his manurc- 
licap on wnich the sweepings of the house and of the cattle-shed are 
thrown ; but the cattle dung is .almost universally collected and dried for 
use as fuel, except during the rainy months, and the droppings of the cat- 
tle that are not stall-fed, but turned out to graze on waste lands, arc lost. 
It is roughly reckoned that each cultivating family with its cattle produces 
enough manure for an acre of land yearly. Hence, where the population 
is dense, and as in Bengal and the North-West Provinces each family 
holds about four acres, the hand gets more manure than in sparsely popu- 
lated tracts like the Central Provinces and the Deccan, where the holdings 
are three or four times that extent.” On the subject of the degree of man- 
uring of rice lands through silt deposits from the rivers, Mr. C). B. Clarke 
has much to say that deserves careful consideration. Before proceeding to 
give one or two pass-ages from Mr. Clarke’s paper, however, it may be as 
welt to state that, as in the words of the F.nmine Commissioners, it is only 
a portion ” of the pdfaic tract which modern Indi.an WTiters maintain is 
so fertilized. In this respect the Gangetic basin is -quite dissimilar from 
the Nile Valley, for, instc.id of (he rivers regularly overflowing their banks 
and throwing down extensive deposits, the inundation of the major portion 
of Bengal to form the annual rice-fields is purely and simply due to rain- 
fall. Mr. Clarke described the" an.astomosing rivers of Centr.al and East- 
ern Bcng,il (.as in all alluvial delUsi as usu.ally the most elevated grounds, 
and on tlicse very commonly the villages stand. As you walk in the cold 
se.ason from one river to the next you insensibly descend from the river- 
bank till you come to the * bheel ’ which at this season may be shallow, or 
mud, or wholly dried up ; and you insensibly ascend similarly from the i/iecl 
till you come to thebank of the next river. Nowlliis iJ:eel (or jM) will be- 
gin to swell in spring— sotretimes as early as April (when the April showers 
are strong), somclinie,s not till June if these showers are light, and May, 
dry'. As each b.and around the j/i/l gets softened it has to be till'-d and 
planted wjth nc.e before it is submerged more than a very few inches. The 
hiierl will swell till it covers the whole country except tfe narrow belt bv 
the rivers occupirfby-thc villages;. and the getting in of the dman ’’ (the 
ncc which Mr. Cl.arke assigns to this submerged tract) ’'m.ay thus ex- 
tend for three months.” ••'In the rc-w.t fields, as I describe them, th^ rice 
nyts only ram-w.ater, and the water drains from the fields into the rTvers. 
uebig s.ays that the reason why rice can be groavn in Bengal every vear in 
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the same fields without manure is because the rivers annually replenish 
the soil by a layer of r'ch silt. My critics see the rice round Calcutta town 
and along the two principal railways in Bengal is all aman j and they 
think that rice could not grow for ever without the aid of the silt. I called 
their attention to Roxburgh’s i'7 o» a II., p. 202, where "he main- 
tains that much of the rice land in Asia receives no help except uhat the 
air and rains yield (f.e., as fully explained, neither inundation nor any 
material quantity of manure) ; yet that those fields have for probably 
thousands of years continued to yield annually a large crop of rice, thirty 
to sixty fold. Roxburgh barely ventures to suggest that a recuperation 
of the soil takesplacebetween January and June. On the West side of the 
Great Bengal Plain, from Rajmahal and Burdwan to Orissa, the hills rise 
in many places gradually, and we see a great quantity of terraced rice; 
it is clear that these fields cannot be inundated from the rivers. As ue 
proceed further into the Western hills we find V-shaoed vallej's terraced 
in narrow curved platforms ; the rain-water is led down gradually from 
one to another ; there is on the outer edge of each platform a little bank, 
usually not more than 6 to 12 inches high, and the rice is therefore never 
more than a few inches deep in water ; this terraced rice is a sub-variety of 
rown in my classification, and it gets nothing but air and rain-water ; 
it is the kind of rice land Roxburgh refers to, his account being d.'^awn 
up in the Circars immediately south of Orissa, Not rarel)', in this kind of 
rice cultivation, a bank is drawn across the upper part of the valley and a 
tank formed immediately above the rice platforms ; from this reserve 
the rice can be watered after the ram stops and the crop almost ensured. 
Now in all these cases it is manifest that the rice-fields can get no man- 
uring by silt from the rivers. 

“ In the North and East of Bengal the hills rise very suddenly from the 
plains ; there is little terraced rice, but there is a broad belt of land in 
%vhich there is enough clay in the soil for rown that extends from My* 
mensingh to Chittagong. In the most valuable rice land, as on the right 
bank of the Brahmaputra, throughout the Zilla of Mymensingh, the water 
runs from the rice-fields to the Brahmaputra, and the Erids are never 
deep in Avater. The land in the thoroughly inundated dis cts, as south- 
west of Dacca and Faridpore, is too sandy to grow jowa rice, and it is 
much less valuable than the belt of rown land near the base of the hills. 
Roxburgh says in the place above cited that “the best rice lands are 
those that are overflowed annually by the inundations of large rivers.” 
But he is speaking of the Circars ; he probably never saw the fine rozva 
land of Mymensingh, Comilla, and Noakhali, The gross produce of 
swamp rice may be about as large as that of rowa, though raised at 
a greater cost of labour; but the value of the crop per acre is very 
much less. 

“ I am prepared to go further and to doubt whether even swamp rice 
gets much silt. Where the water from a muddy rapid river gels through 
its bank (Avhich is the highest part of the country) and spreads out over 
the lower country beyond, it loses its velocity very fast, and therefore 
drops all its silt in the “ bank,” i.e., near the river it has left. If thisAvere 
not so the bheels would soon all fill up, and the “ banks ” (they may 
be a quarter of a mile wide) would not be the highest parts of the country. 
In fact, in swamp rice, the Avater is perfectly still and black, evidently all or 
very nearly all rain-Avater. Where the land is well silted, as in the case 
of large sandbanks, it is impossible to grow any rice but a little owsh 
{dlls), and usually not that till the land has been made more tenacious by 
a few ci ops of indigo or some other leguminous crop. I have no doubt 
of the most important fact that a large class of rice-fields in Bengal 
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annuallv cropped without manure or silting, maintain a perEiimal {eriihty ; 
Ihoush, like Roxburgh, 1 am not tirepared with an explanation. John 
Scott, who was in 1870 Curator of the Calcutta Botanic Gardens, was of 
opinion that " in these rice-fields the recuperative power of the sod is suffi- 
cient, under the sun and rain of Bengal, to go on growing the present 
crons of rice indefinitely” {Kew Bulletin). It will be found below in the 
remarks regarding some parts of Bengal as, for example, Jessore and the 
Sundarbans, that the soil is believed to be perennially fertile and produces 
an abundant harvest year after year, not only without the aid of manure, but 
in many cases without any cultivation whatsoever* But in these cases it 
is admitted the annua! inundations fertilise the soil so that all that is 
necessary is to transplant the seedlings from the nursery or _ simply to 
plaster the seed in the plastic mud left by the receding high water. 
In concluding the present paragraph it may be said that the system of 
manuring rice, and especially the nursery beds in Bornbay, should be read 
in continuation of the above remarks, as also the information furnished 
regarding the system of manuring which is practised in the Pan jib. 

Yield per Acre ; Total Production; Consumption per head of Population;’ 
and Disposal of Available Surplus, 

The information collected by Mr. A, P. MacDonnell afforded perhaps 
the chief data on which the Famine Commissioners framed their opinions on 
the subject of yield per acre and total production of food-grains in Bengal.- 
Important though these subjects are, they do not appear to have been 
dealt with, by any subsequent lyriter, in the same detail, and hence though 
the figfures given by the Famine Commissioners are, for 1874 they may 
be here reproduced Although it is not worth While in the existing 
defect of knowledge to attempt to make any definite estimate of the prob- 
able food produce per acre for Bengal, it may be as well to indicate 
broadly the limits within which this estimate must lie. The population 
being 60 millions and the acreage of food-crops about 4.8 1 millions, the 
consumption fat six maunds per head per annum, a slightly larger quan 
tity being assumed because of the less nutritious quality of rice)— 
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are the soils, so different is the rainfall, so numerous are the modes of 
cultivation, the crops and their outturn in the various districts of Bengal, 
that it is quite impossible to fix any absolute standard figure repre- 
senting the average outturn of an acre of land under any given food crop. 
As a rule, the cultivators themselves do not know it with any tolerable 
degree of accuracy. From such experiments and inquiries as have been 
made in Bengal from time to time, and after analysing all the statistics 
available on the subject. Captain Ottley, R.E., came to the conclusion 
that as regards rice — the great staple crop of Bengal — “ the average 
outturn for a number of years of all classes of land will be about 15 
maunds per acre. This may be accepted as the nearest possible approxi- 
mation to the truth, but not as a safe basis for calculation.” Mr. 
MacDonnell’s extreme caution in advancing any one figure of yield as appli- 
cable to the whole of Bengal cannot be too strongly commended. H e wrote 
of his own calculations ; — “ No other character, however, than approxima- 
tions to the truth is claimed for these estimates.” “This question of 
average rates of produce has been one of the most perplexing with 
which I have had to deal. One maund, more or less, per acre may 
alter the complexion of a conclusion.” It will thus be seen that it is 
impossible to advance any one figure as being likely to express an 
average yield for the whole province. The writer has, however, tabulated 
all the returns to which he has had access and struck the mean with the 
result that it would appear lo maunds of aman and 8 maunds of loro and 
du$ would be fair average yields per acre. These figures are, however, 
so very much below those determined by test harvests in Bombay, the 
Central Provinces, and Assam that they may be regarded as below rather 
than above the mark. Sir W. W. Hunter {Indian Empire, p. 383) gives, 
without any reservation, the average yield as 15 maunds of clean rice. 
One of the most instructive series of papers on the subject of Bengal rice 
will be found in the Journal of the Agri-Horti cultural Society of India 
{Vol. /., Nevs Series, 186 j). The Secretary issued to all district officers 
throughout the province a series of questions on the yield per bighd, the 
classes of rice grown, cost of cultivation, &c., &c. The replies are full of 
interest and should be carefully considered by anyone desirous of learning 
something of this most important but very indifferently investigated crop. 
In doing so the caution is necessary that the Mghd is by no means a constant 
quantity. It would appear that the average of all the figures there given 
would justify 27 to 33 maunds of paddy or say 22 maunds of clean rice 
being the nearest approximation to the yield per acre. But so great are the 
extremes of the returns, not necessarily due to inaccuracies, but as a conse- 
quence of the variability of yield of different classes of rice pr the productive- 
ness or otherwise of the soils, that no average could be given for the whole 
of Bengal. It seems highly probable, however, that a yield of 22 maunds 
is more than double the actual yield per acre over the total area. If, 
therefore, we accept 10 maunds for dman and 8 maunds for dus and loro 
over the average of these crops given by the Director of Land Records and 
Agriculture, the total production in Bengal would be 39,95,38,240 maunds 
or, say, 14,269,223 tons. On working through Mr. A. P. MacDonnell’s 
Food-groin-supply it becomes apparent that ^ths of a seer is the average 
daily consumption of rice in Behar, and perhaps |rds of a seer would be 
correct for Bengal proper, including Orissa. If the total_population_(say, 
66 millions) were admitted to consume these amounts daily without inter- 
mission, they would require annually for their sustenance 42,32,92,3-5 
m.aunds (or 15,117,583 tons). It is thus obvious that either the estimates 
of yield per acre, adopted in the above calculation, are considerably under 
the mark, or that the daily consumption recorded is what the people could 
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consume of rice, but do not all necessarily do so every day. This latter 
conclusion is more than likely the correct explanation, since the rich alivays 
do cal large amounts o! other food materials and the poor ha-ve to eke out 
subsistence bv greatly supplementing their diet with other less expensive ar- 
ticles than rice. Tfie calculations given in the opening sentences of this 
chapter (as taken from the Famine Commission’s Report) were accordingly 
framed to embrace not rice only but all food-grains and pulses, whereas 
this review is intended to try and approach to some definite conception of 
the Bengal actual consumption of rice. In the above estimates of yield and 
production no provision has been made for seed. If we assume the average 
amount of seed necessary for an acre of rice land tohe 30% 42 million acres 
would require 3, 15,00,000 niaunds to be annually reserved for that purpose. 
And we have still further to allow for rice used as cattle food, wastage, ex- 
ports, and reserve stock. If a figure be worked out for each of these items 
and the total be deducted from production, therewould remain a ver}- much 
smaller quantity than determined above (from an assumed daily consump- 
tion per headl as the amount used up by the people of Bengal. From the 
remarks already given of the Bengal Trade in rice, it has been shown that 
in the year J888-S9, the net e.vport of husked and unhusked rice collec- 
tively was 1,35,71,910 maunds. The Famine Commissioners allowed 
6,88,00,000 maunds of food-grains as representing the wastage at 5 per 
cent., the amount used up as cattle food and the surplus retained to meet 
deficient years. The available information regarding rice does not allow 
of figures being given to represent the share of that amountyvhicb should 
be debited against rice production, but from general convictions obtained 
while reading up the extensive literature on rice, the writer is disposed to 
think that 40 million , maunds u'ould be a liberal allowance. But the 
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^ figures here discussed must be accepted more as denoting the lines on 
which it might be desirable to treat the subject, than as absolute facts. 
Each and every one of the statements made can be corrected without the 
general principles enunciated being materially disarranged. We thus 
see that the following items have to be debited against the Bengal rice 
production, the balance being the amount available for consumption : — 


M.iimds. 

Estimated production from 42 million acres . . . 39,95,38,240 

Amount for seed 3,15,00,000 maunds . 

Exports (net) i,35,7i,pio maunds >• 8,So,7t,gto 

Loss, Reserves, &c., 4,00,00,000 maunds . _ . . . j 

Amount of rice which in iSSS-Sg was available for Local 
Consumption in Bengal S’A't, 06,330 


Assuming the above calculation to be correct the 66 millions of people 
in Bengal would each have consumed a little more than I of a seer (or say 
lib) of rice daily. _ It will thus bo seen that this final conclusion of daily 
consumption, derived from the estimated total production less net exports, 
&c., and worked out to population, agrees very closely with the statement 
made by Mr. MacDonnell that in Behar the daily consumption might be 
put down at |ths of a seer and for the rest of Bengal at -^rd seer, 

Mr. A, P. MacDonnell, in his valuable work on Food-grains tn Behar 
and Bengal, deals in an able manner with the question of available surplus 
(which meets the export trade and pays rent) and also with the reserve 
stocks, held up to meet the requirements between harvester carried forward 
against the possibility of future deficient supply. Mr. MacDonnell’s work 
it Will be recollected, was written in connection with the Bengal Famine of 
1874, but his opinions on village economy arc no less true of normal than 
of abnormal seasons. He explains his elaborate and district to district 
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investigations in the following introductory remarks : — “ I submit that in 
rural Behar and Bengal a quantity of food-grain, equal to the absolute 
wants of the people during the intervals between harvests, is always in the 
district. The people must live, and all experience teaches the lesson 
that they, or, what for my purpose is the same thing, their vtahajuas, 
keep in stock a provision at least sufficient to carry them on from one 
harvest to another. The inter-harvest periods being short, people will not 
run the risk of impairing, by exportation, the sufficiency of this provision, 
unless simultaneous importation, altering possibly the composition of the 
provision, leaves its absolute magnitude unaltered. 

“ Now, necessary and usual as is the retention of a portion of each crop 
for subsistence till the next crop comes in, the disposal of another portion 
to pay rent is, as things go in Behar and Bengal, as necessary and im- 
perative. Everywhere a very considerable portion of the cultivator’s rent 
IS paid from the sale-proceeds of food-grain j and the grain on which the 
rent IS thus' financed for is, I submit, over and above the provision for 
subsistence made from each crop, and referred to in the last paragaph. 
In the case of those cultivators who lock up in their own store-rooms the 
provision necessary to carry them over the interval before next hat vest, 
this is obviously so ; it is less obvious, but not less true, in the case of the 
needy classes who are in the mahojun's hands. For it is manifest that 
if a rayai of this latter description be only partially indebted, his partial 
independence, like the greater independence of his well-to-do neighbour, 
will show itself in the reservation of some provision for the immediate 
future} the grain, therefore, on which he finances for rent will be over 
and above that provision. If he be wholly in the mahajun’s hands, the 
food-supply necessary for his subsistence, and for rent payment alike, 
goes to the moliajiin. But as the lattei must, and does, support the rayai 
under pain of losing his principal and interest together, it comes to the 
same thing in the end, as if the rayat had, with the viahajun’s sanction, 
retained the provision for subsistence and made over the rent-grain. 

“ In fine, it is, I submit, a proposition generally true that the minimum 
food-supply, necessary to support from harvest to harvest a district, which 
is a surplus-producing distiict. may be, in considerations dealing with the 
disposal' of such surplus, looked on as a fixed quantity, and, with the 
wants it supplies, eliminated from the argument. 

“ With a view to tracing out the manner in which this surplus is dis- 
posed of, it next became requisite to determine the quantity of food- 
grain which in each district is thrown on the market in financing for rent. 
To the solution of the question it was necessary to know, first, the actual 
amount of rent liquidated from the sale-proceeds of food grain ; secondly, 
the average prices at which food-grain is sold to realize this amount. On 
both points local enquiry was necessary, and these local enquiries were, 
at my request, conducted by the various district officers and the results 
communicated to me. The results are interesting and valuable, not 
only as far as the purpose in hand is concerned, but also as suggestive of 
trains of enquiry which will doubtless be followed up. 

“ Conjoined with the question of the proportion of the rent liquidated 
by the sale-proceeds of food-grain was the determination of the gross 
rental of each district. In those districts which enjoy the advantages of the 
Road Cess Act this was an easy matter } but in those districts into which 
the Act has not been, or ivas being, introduced there Avas some slight 
difficulty, I think, however, the difficulty has been surmounted, and that 
each section, in which the information was of use, contains a close approx- 
imation to the aggregate rents collected by zemindars in the particular 
district. I may note, in passing, that the rental of every district is very 
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disproportionately large compared with the amount which, in the shape 
of land revenue, such district contributes to the imperial exchequer. 

“ The determination of the share of rent liquidated by the sale-proceeds 
of food-grain, the ascertainment of the actual amount of this share in 
cash, and the knowledge pi the average rates at which food-grain is sold, 
rendered the calculation of the quantity so-sold a matter of no difficulty. 
The point thus reached, or the knowledge thus acquired, enabled me to 
make a tripartite division of the local food-grain supply into (a) the 
supply necessary for absolute wants, the supply necessary to liquidate 
rent claims, (c) the residue, if any. This brought me to the consideration 
of the questions of district trade and stocks in hand, questions of high 
importance, but regarding which there is a complete want of precise in- 
formation. This want will, it is hoped, be supplied when our present 
system of inter-district trade regisjration shall have surmounted the 
difficulties incidental to all new arrangements. At present, however, the 
information to be gathered from this source is interesting, more for the 
promise of improvement it holds out, than for- its intrinsic worth ; more 
for the light it throws on the nature of the various commodities in which 
each district trades, than for the precision with which it gauges the magni- 
tude of such trade. 

“ It was, however, necessary for me to estimate the extent to which 
food-grain is kept in stock in each district, and this necessarily involved 
the question of the district’s trade in that commodity. Impelled by this 
necessity on the one hand, and having in ascertained, facts but a slender 
and not often significant basis for argument on the other, I was obliged 
to have recourse to speculation to supplement the points in which 
actual experience was defective. For the speculation I venture to make, 
I claim no further value than that it affords some clue to an opinion on 
matters confessedly obscure and intricate. I venture to suggest that in 
a district which produces a surplus, the quantity of grain sold to pay 
rent charges forms the grain fund as it were, from which exportations 
are in the first instance made. The terms of the argument, if I be 
permitted to dignify the speculation by such a name, presuppose a surplus, 
portion of which is sold to defray rent, and the sequel will show that every 
district with which I shall deal, except one, produces such a surplus. The 
grain, therefore, sold to pay rent is over and above the quantity required 
for consumption, and over and above a quantity which exists in addition 
and is held in reserve. In proportion to the sufficiency of this quantity held 
in rpcrve, the grain which, in liquidation of rent charges, passes into the 
grain-dealer’s hands is in the home market a drug, and in ordinary 
years continues to be so. There being no market for it at home, it being 
superfluous as a reserve, it must be exported. 

“ But seeing that a residue still exists, in addition both to the provi- 
sion for subsistence and to this grain on which the rent is financed for ; 
peing that this residue, or a large portion of it, comes sooner or later 
into the grain-dealer’s hands, whether in satisfaction of debts, or in finan- 
cing for other wants, it is not fanciful to say that it is from the rent-grain 
exportation is first made, and not from the residue. How can a distinc- 
tion be drawn To this I answer, that the certainty (as I shall demon- 
strate) with which at fixed seasons grain is thrown on the market to meet 
rent charges, and the fact that at these seasons, immediately following 
each harvest, prices are cheaper than'at other times, induce traders to 
buy in and export. This fact then indicates a distinction. .The grain sold 
to pay rent is sold at stated times and at cheap prices; the grain sold 
for other necessities not so pressing is sold at various times and at dearer 
prices. Traders from outside ( who carry on a large business this way), 
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or home traders who supply foreign demand, will certainly export first 
the gram which affords the largest margin to cover profit and expenses. 
Afterwards, “ me demand be greater than they can supply from this 
stock, they will export other grain, which, bought up by them at more 
unfavourable times and dearer prices, affords less of a profit. 

“ There are special circumstances in connection with the rice cultivation 
and export trade of North Behar which support the speculation that the 
grain sold to pay rents is all exported, but those special circumstances 
will come more properly under the districts in which they occur, _^Here I 
shall sum up bj stating that in every district of u'hich I have treated, the 
grain sold cheapest is the grain sold to pay rents ; and that as this will 
give the largest profit in foreign markets, it is the grain which is prob- 
ably first exported ; i.e., the minimum exportation of ordinary years, if 
the district reserves permit of its being all exported. 

“ Then arose the question — Is the residue of the year’s surplus the maxi- 
mum quantity reserved ? If not, what is the limit of accumulation of 
reserves, and how is this limit maintained ? 

thst a surplus-producing district this year holds 50,000 tons 
of grain in reserve, and that next year’s harvests are average harvests — 
Will these 50,000 tons which have not been drawn on this year be added 
to the reserve the ensuing year furnishes afresh ? And, if so, where is this 
accumulation to stop ? These are the most abstruse, as they are among 
the most important questions of district economy. 

“ I cannot undertake to summarise the modes of treating them in each 
case that came up for discussion. Here 1 shall only say that, if in the 
case supposed the ensuing year be an average year, there is no doubt the 
previous year’s reserves partly swell the export grain fund ; such of them 
as do not swell _ the export grain fund are utilized by freer consumption 
which_ cheap prices, consequent cm the abundant supply, permit; much of 
them is wasted, grain being a ver}' perishable commodity. In my esti- 
mates of production I contemplate a good average year; short years on 
the one hand, and bumper years on the other, being excluded from the 
calculation of the average. But short years are ot the more frequent 
recurrence, and those often recurring short seasons are great solvents of 
surplus accumulations, whose raison d’etre is the knowledge, begotten of 
experience, that short years will come. ” 
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The chief peculiarities of the Rices of Bengal may be discovered from 
the following quotations from important works which treat of the main 
divisions of the province. 
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I.— Eastern ajid Central Bengal. 

Cultivation of Rice in the Dacca District. 

Wlr. A. G. Sen, in his recent Report on the Agriculture of Dacca 
(pages 28-33), furnishes some useful information regarding rice. He 
divides them into three crops, sub-dividing each of these again into two 
sections. His classification may be thus exhibited : — 


/. Aman 


/ (n) Long stemmed — 

^ Rayenda, 

Baoa. 

Khama. 

4. Ordinary form. 
Transplanted or Roioa- 
S I. Shal. 
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(a) Ordinary — 

C 1 . Bheslan. 

3 2, Boaila. 

I 3. Shaita. 

(,4. Surajniaui. 

(b) Lepi- 

1. o/imm. 

///. B... . . . { i!,> sr'>- 

Mr. Sen’s remarks so fully exemplify the rice culture of a large 
portion of Eastern Bengal that his account may be quoted freelj' : — 

Long-sievimed paddy. 

“ This variety of paddy is extensively grown in the Dacca district. The low lands, 
the sides of jheels, and low plains on which from 5 to 15 feet of water accumulates 
during the rains are selected for this crop. It has a remarkable power of growth, fre- 
quently shooting up to the extent of 12 inches in the course of 24 hours as the inun- 
dation rises, and in the case of some varieties, such as rayenda and haoa, attaining a 
length of from 10 to 20 feet. The greatest dangers to which it can be exposed during 
the season of inundation are a high and sudden rise' of rivers, by which it is over- 
topped, and a strong current of water, by which whole fields are sometimes uprooted 
and carried away to long distances. 

"Soil . — The soil most suited to this variety of paddy is the stiff clay deposited 
on the bottom and edges of jheels. 

" Mode of Cultivation, — It has been stated above that the plants sometimes 
attain a length of even 20 feet. During the harvest, however, the whole plant is 
not cut off, but only the ears with about one-and-a-half feet of the straw are removed. 
The lower portion of the straw remains, and is locally known as nnra. Itistoo coarse 
to be used as fodder even by the cultivators, who are far from being over particular 
as regards the quality of the food given to their cattle. It is sometimes used_ as fuel, 
but in most places it is gathered in heapsin the field and set fire to. Theland is imme- 
diately after ploughed. This is generally done in December. It is then ploughed 
once or twice again and left exposed to_ the sun and_ rain till Chaitra (15th March to 
lyth April) when the large clods, of which the field is probably very full, are patiently 
broken down by the intamugar, and a somewhat rough tilth obtained. Advantage 
is now taken of a shower of ram to give the field one or two ploughings and harrowings 
more when the field is ready for sowing. This is generally done at the beginning 
of Baisakh (15th April to 15th May). About 15 seers of paddy is broadcasted over a 
bigha of land. 

“ In the moist low-lying places where water begins to accumulate early in Baisakh, 
the sowing cannot be so long delayed. The varieties of the long-stemmed paddy grown 
in such places are the rayenda and baoa, and these are sown at the end of Magb or 
early in Falgoon (isth February to 15th hlarch). The harvest time is the same as that 
for other varieties of dman paddy, namely, i 4 g/io«-/’oKS (isth November to 15th Janu- 
ary), so that these varieties of paddy remain in the field tor ten monfhs in the year. 

" The seeds germinate in four or five days, when the field is rolled twice with the 
ladder. After the plants have attained a height of 4 to 5_ inches, the soil is loosened 
bythe rake, which also serves to_ thin the crop. After this the only operation to bo 
done till the harvest time comes is a weeding. In some places even this weeding is 
done away with. The crop is ready for tlie harvest in Aghan. The yield per bigha 
varies between 3 to 12 maunds. The average will be about four and-a-half raaunds.” 

Amaii and Aus mixed. 

“In many places in the district it is customary to sow dman and dns together in 
the same field. The advantage of this system is that if one of the crops fail,”the ryot 
can rely on the other. In an unusually favourable year, even two full crops may this 
way be obtained from the same field m a .single season, but generally a half crop of 
paddy, and a 12-anna crop of dman are got this way. * 

"Tillage.— The straw of the previous year’s crop is collected in heaps, and burnt 
and the field is ploughed. If the ground is snfiiciently dry, the plough is followed’ 
hy theladder, othei^\ise a ploughing only is given. This is generally done in Afairh 
(15th January to 15th February). After an interv.al of two to ten days the field is 
cross-ploughed, and the ladder is used twice. After three or four ploughin'rs more 
bive been given, the land becomes ready for sowing, which is generally done in 

O, 323 



ORYZA 

sativa. 


CULTIVA- 
TION: 
Eastern & 
Central 
Bengal. 

Dacca. 


Long 

Stemmed. 

322 


Mixed. 

323 



544 


Dictionary of the Economic 


ORYZA 

sativa. 


CULTIVA- 
TION: 
Enstcrn fc 
Central 
Bongtil. 

Dacca. 


324 


Rice Cultivation 


Chaitra. ^ Twelve seers of nns are mixed with C seers of nman and sown broadcast 
over a higha of land. The soivinfr is preceded by a ploughing, and followed by a 
ploughinfT and two rollings with the ladder. The seeds germinate in two to three 
daj's when the field is once ploughed, and twice rolled with the ladder. This process 
is tcchnic.ally termed ubhani. After about five or six dajs, the ladder islagam used 
with the object of crushing the clods, or more properly shahing them a little, so that the 
seedlings below them may have an opportunity of coming out. This operation is 
termed The interval between the and is longer when the field 

is dry, for in such a field the shoots are longer in appearing when the seedlings come 
above the clods, and the field looks green, the ladder is used once more, and this 
operation is termed Jaoai. and it is done with the object of thinning the crops, as 
well as by somewhat checking the upward growth, ot making the plants stronger at 
the bottom The yaonf is followed by aharrowing with the rake. Alter about six 
days the field is weeded. A second weeding is sometimes given in about a fortnight. 
The is reaped in .ds/mr (15th June to 15th July).* During the rains, when the 
jhara (wild rice) paddy makes its appearance, this is pushed below the water with 
the aid of a piece of bamboo, so as to make it rot there, for otherwise the whole field 
would be choked up. This process is termed dngao, 

“ N.B . — When the same varietj' of paddy is sown successively more than two 
years on the same field, it degenerates into a wild paddy, which has the peculiarity of 
shedding the grain on the slightest touch, and hence it is known as jhara. The llaara 
p.addy can hardly be distinguished from the wild paddy, growing in the jheels os the 
Madhupur jungle. \ 

"Diseases. — There are several kinds of insects that do considerable injury totlhe 
paddy crop. One of them, known as paiuiri, eats away the green leaves of tiiie 
plant. Another black insect attacks the crop when the ears are just forming, anV d 
nundreds of fields are sometimes lost this wa}’. 1 he pest generally shows itself wheA \ 
no rain falls for days together in Karlik. Storms in the month of Kartik also prove' 
injurious to the crop. 

"Harvest. — The dman is harvested as usual in Aghan,” 

Transplanted Aman. 

“ The transplanted paddy is grown in the district in two different classes of land, 
namely, in the upper reaches of the valleys of the Madhupur jungle and in the com- 
paratively high and old dcarahs of the Brahmaputra and its branches. The paddy 
grown in the Madhupur valleys is a special variety, and is known under the name of 1 
shaldan ; the transplanted paddy of other places goes by the general name of roaia or 
transplanted. The mode of cultivation followed there does not materially differ from 
that prevalent in West Biirdwan ; only it is somewhat simpler, 

"Nursery — Seedlings are prepared in a nursery for which a plot of suitable land is 
selected, either close to the fayars homestead or in a corner of the field to be after- 
wards transplanted . It is ploughed four or five times in Baisakk, and in Jeith, as soon 
as a little rain-water has collected on it, the lepichanga is past over it several times 
so as to have the ground regularly plastered. While the preparation of the nurser 
land is going on, the necessary quantity of seed (6 seers for every bigha of land to 
transplanted" with) is weighed and soaked in an earthen pot for 34 hours. It is the 
drained and kept in a corner of the house covered with mats, leaves, &c., and weigh^ 
ed. The seed begins to germinate in two to three days, when it is_ sown broadcasts 
thickly that the grains somewhat overlap one another. The seed is not covered will 
the earth. When the seedlings are from a foot to 18 inches high, they are fit for, 
transplantation. _ _ i 

“ Tillage . — In case of the jungle valleys, the first thing to attend to is to repair) 
the embankments thrown across the valleys for collecting water. The field is prepared 
by ploughing it in the mud two or three times. The seedlings are then transplanted 1 
about half a cubit apart either way, putting in three to four plants in the same placa | 
The transplantation is generally done about the 15th of Sravan. The paddy is generally 
harvested in It is better to do this as early as possible, for otherwise great 

damage is sometimes done by boars, monkeys and other wild animals In the case of 
the dearah land, about two ploughings are given in the dry field. This is done as 
soon as the prerious crop, generally khesari, is off the ground. On such lands two i 
ram crops are sometimes grown in the same field in the same season. As early as j 
possible the field is sown witliyw/e ordiis paddy, generally ol the shaita variety. The j 
lute or the paddy is harvested early in Sravan, and then the field is immediately 
ploughed two to three times and transplanted with the nman paddy 'I lie dvi'-' 1 
ndcr such treatment seldom yields a lull crop.” ’ 
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Ans Paddy. \ 

“ Of the several varieties of dus paddy under cultivation here, the boaila and 
shaita stand sandy soil best, and the shaita has the additional advantage of taking 
only sixty days (whence its name, skat or sixty) to ripen from the time of putting in j 
the seed. This class of paddy is grown (i) on the high grounds of the ftladhupur 
jungle, where sufficient water cannot he collected for the cultivation of the shal paddy, 
and (2) on the comparatively high and sandy dearah lands. The Atis paddy cannot 
be grown on lands on which more than two feet of water accumulates during the early 
part of the rains, for it gran’s to a length of thrce_ to three-and-a-half feet only, and 
does not rise with the rise of water, as is the case with the long-stemmed paddy. The 
land that grows bms paddy is also considered the best for the jute crops, and therefore, 
with the increase of the cultivation of jute, the area under aus paddy is rapidly dimi- 
nishing. This is somewhat to be regretted, forthis variety of paddy not only supplies 
the rayat with a food-grain, but provides his cattle with an excellent fodder. 

“ Tillage..- The land on which dus paddy gron-sis light and easily workable. It 
generally bears two crops in the year — the dux paddy or jute during the rains, and one 
of the pulses or mustard during the cold weather. As soon as the rubbi crop is pff 
the field, it is ploughed and harrmred repeatedl}’ to get the land ready for the dus 
paddy as rapidly as possible. _ The preparation must be hastened, especially on the 
cAiirland, tor here a late crop is sure to be lost by the rise of the rivers. On such lands 
the cultivator is sometimes obliged to make a green fodder of his dux crop, and in some 
years the rivers rise so quickly that even the fodder is lost. The sowing time, there- 
fore, is different in different localities. In the churs of Meghna, it is sometimes sown 
so early as the end of dlagh. In the highlands of North Manikgunge, again, the sow- 
ing is often delayed till the beginning of Baisakh. 

‘'After-Treatment. — As soon as the plants have come out, the field is rolled 
with the ladder. After about a week, when the plants have grown to aheight of S.orb 
inches, the field is harrowed with the rake preliminary to the first weeding, ’I'be tines 
of the harrow will root out a good many weeds and somewhat thin out the crop. _ The 
most troublesome and laborious operation required to be done in an dux field is the 
weeding. In doing this the rqj'afx mutually help each other, and hired labour is also 
often resorted to in order not to lose time. 

''The harvest time extends from the end of Askar to the beginning of Bhadra.” 

Boro Paddy. 

“This class of paddy is of far greater importance here than in West Bengal. The 
places in the Dacca district, where it is most extensively grown, are — (1) the sides of 
the jhils and streams of the Madhupur jungle; (2) the churs and edges of the 
Weglma, and its numerous branches and creeks subjected to strong tides ; (3) and in 
some of the churs of the Padma. 

“ Soil. — The soil best suited to the boro_ paddy is a mixture of clay and decayed 
vegetable matter or humous soil, and this is the nature of the soil on whfch it is 
grown within the Madliupur area. On the dearahs of the Meghna, which is the 
greatest bora tract in the district, the soil is a fine sandy loam, rich in organc 
matter, and always kept moist by being flooded at every tide. This class of paddy 
is generally transplanted, but there are one or two varieties of it that are sown broad- 
cast and known as lepidhan. 

" As soon as the rains are over, a plot of ground, from which the inundation water 
has just receded, is chosen for the nursery, Xkc kalmi creeper anti other aquatic 
grasses are removed, and the place is worked into a soft mud by treading on it. if a 
piece of suHicienlly soil ground cannot be bad, the land chosen for the norsery is 
ploughed three to five times, and then plastered by passing the lepichanga over it 
two or three times. When the nursery ground is hein"' thus prepared, the seed is 
put in an earthen pot and soaked for 24 hours: it is then drained and kept under 
coier till the germination begins. The seed is now sown broadcast on the nursery so 
thickly that the grains touch one another and even overlap. The seed is wot covered, 
and has therefore to be carefully watched to see that no injury is done to it by birds 
and other animals. The plant comes out in five or six days. Thirty seers of paddy 
sown On one-fourth JigAnof land gives seedlings sufficient for transplanh'ng two highas. 
If the natural moisture in the nursery proves insufficient, as sometimes happens, the 
ground should be artificially watered. T he seedlings are fit for transplantation as 
soon as they have grown to .a height of about 9 inches, but seedlings intended for the 
dearahs of the Meghna subjected to strong tides are not removed till they have 
attained a length of from 14 to iS inches. ‘The usual time for putting in seed on the 
nursery is the first week of Kartih, and that for transplanting is Potis. No tillage is 
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generally needed for the horo land. All that is usually done is to transplant the seed- 
lings on the soft mnd left by the inundation water, or that is always to he seen on the 
edges of tidal rivers. Now and then, however, horo paddy is grown ion somenhat 
stiffer ground, and, when this is the case, the land has to be prepared by three to five 
ploughings. Except on the edges of tidal rivers, the boro paddy requires to be arti- 
ficially watered, and this is done by the canoe-shaped vessel known as the duni (in 
Burdwan as donga). At Mirpur, the cultivators water their boro paddy at every full or 
new moon. The fields are all situated on the banks of the Toorag, which here is sub- 
jected to tides, but the water does not rise high enough to reach tne fields. 

“ htittries, &c.—Ths crop is sometimes injured by hail, floods, drought, and wild 
boars. 

“The harvest time is Baisakh. The yield •gc.rbigha is’y to i2 maunds, and thus, of 
all varieties of paddy grown in the district, the ioro gives the greatest outturn. It is 
also the least expensive to grow, and has the additional advantage of not requinng 
any working bullocks for its cultivation. The boro land therefore fetches the greatest 
rent. At Mirpur, the rent varies between Ra and R4-8 per bigha. On the dearahs\ox 
the Meghna nursery land is veiw scarce. The land geneially is low, and is not left 
dry by the inundation water sufficiently early to grow seedlings on it. The sod is 
also too sandj; for a good nursery bed. When, therefore, a suitable plot of nursery 
land is found in any locality, it is turned into an immense nursery ground by the 
people of the neighbourhood, and even by men living at a long distance. Thocbur 
No. 64, or Bahar chur, about 2 miles by ^ths, is, this way, almost wholly occupied by 
nursery grounds. When 1 was passing' by this chttr one afternoon, at the end of De^ 
cember 18SS, 1 saw some 150 boats going away from the place laden with seedlings. 

Broadcasted Boro Paddy or Lept. 

“ In some of the islands of the Padma large areas of land are sometimes to be 
seen almost on the same level with water at low tide, and covered with mud so soft 
and deep that one standing on it is put in danger of being buried alive. The ^oyids 
have discovered a method of cultivation to grow paddy on it known as the lepi. 1^0 
ploughing, harrowing, or anything of the kind is needed, nor is it possible on such 
lands. AH that is necessary is simply to sow the seed broadcast, and plaster 
the mud over it. This is, however, not an easy task owing to the unstable nature of 
the_ ground. The man sowing the paddy has to support himsplf on a plantain tree, 
a piece of bamboo, or the like. The land is flooded at every tide, but that docs not 
injure the seed on account of the mud over it being plastered. Before sowing the 
lepi seed receives the same treatment as the seeds of boro and rowa paddy. 

“ Is lepi a variety of boro or a result of cultivation? In some books the lepi has 
been taken for a variety of the boro paddy. This, I think, is a mistake, for not only 
can the variety of horo, usually grown this way, be grown by transplantation hke 
other varieties, hut a variety of «ks paddy, known as shaita, can also be, and is of- 
ten, grown as lepi. Near Kaliakur, again, when the hind intended for the long-stem- 
med paddy is too wet to sow the seed on it in the usual way, the lepi system is often 
resorted to by the cultivators. The boro is sown as lepi in Ag ban, n.nA the shaita 
in Bolts. They are both, however, reaped at the same time, namely, in Baisakh. 

“ Yield per bigha of different varieties of paddy — 

C (fl) shaldan 3 to lo maunds. 


(/) Ainati 

(2) Alts 

(3) Boro 


C (a) shai 
s (6) ordi; 
(.(c) long 


ordinary transplanted 
long-stemmed paddy 


3 to 7 

3 to 10 

4 to 6 

5 to 12 
4 to C 


(?) Bnro ordinary . . . . 5 to 12 ,, 

K 3 ) tSoro . 

As still further exemplifyinjj the character and value of the rice crop 
in Eastern and Central Bengal, the following passages may be given from 
a few of the Gazetteers. To reprint all the admirable articles that 
occur in each of the 24 volumes of Sir W. W. Hunter’s Statistical Accoimt 
of Bengal, would necessitate the allotment of a special volume of this work 
to rice alone. The numerous references given above will enable the reader, 
however, to discover rapidly the more important acsounts of Bengal rice, 
and, by the careful «tudy of these and other such pas'=3gcs, a fairly .accu- 
rate conception can be obtained of the minor variation*;, both in the chn- 
E Jtee of flic rice grown and the systems of culture pursued. For ex- 
ploogtf,. ^'|dlc the drian rice is the chief crop of Bengal, in so.me 
ud<-rfut..it might be said that Pus was of co-cqual import.ancc, jusl a* 
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in the northern districts and in Behar, dtis rice is practically unknown. 
In a like manner transplanted dm.m {ro-aa rice) is plentiful in some 
districts, unknown in others. Boro, in still another tract, becomes the chief 
crop, Avhile, in others, it is never cultivated, though, in some cases, land 
suitable for it may be plentiful. The passages here quoted, as e,\emplify- 
ing the character of Bengal rice, are believed to fully demonstrate this 
variability, while they make known the more interesting facts of methods 
of culture, yield, cost. See., See. 

Cultivation or Rice in the FARfnpuR District. 

" Rice forms the staple product of Farfdpur; namely, aman, or winter rice; 
or autumn rice ; ioro, or rice grown in deepwater; and raidd rice. Of these four/ 
the first two are more generally Cultivated, and form the chief staple food of the 
District, but the latter are almostaluays consumed by the peasant who raises them. 
The diis and amau rices are sown broadcast, the seeds being generally intermixed 
on lands neither very high, nor yet too low. Where the dus rice is separately culti- 
vated, however, it is generally planted in pretty high and dry ground in Irotation to 
a crop of sugar-cane. The dmati rice grows luxuriantly in rather low grounds where 
the rain-water collects. Some of the best qualities of dmaii rice are transplanted 
from nurseries into carefully prepared land, which has received repeated ploughings 
early in the rains, until the whole field is worked into knee-deep mud. All the supe- 
rior kinds of rice are derived from the rod or transplanted crop. The husbandman 
generally keeps this rice for sale, and uses the coarser varieties for his own consump- 
tion. Inlands where the n'l/s and n'wnn are sown intermixed, the former can easily 
be reaped if the water rises slowly, but in the event of a sudden or rapid rise, would be 
destroyed. The nuion rice is of two races, the iorou and cMotna, each comprising 
several forms. Of these races, the former is_ regarded by the Hindus as sacred, but 
the latter is not. A Sanskrit verse (sloia) is quoted from the S'dsfros, containing a 
precept to avoid the use of chhotnd nee, on account of its ripening before the settmg 
m of the cold weather. As already^ mentioned, dman and dtts rice are frequently 
sown together in the same fields during the early rains in March and April, but never 
later than the loth of May, in places that are annually flooded. They grow rapidly 
with the rise of the water on the inundated lands, the stem sometimes reaching fifteen 
teet or upwards in length, according to the depth of water in places where it grows. 
The dus crop being reaped first in June, July or August, the pruning which the dman 
thereby necessarily undergoes, instead of doing any injury to the crop, rather im- 
proves it, as the shoots become more numerous and stronger after this cropping. It 
should be slated here that, although the fields arc very carefully weeded both before 
and during the rams, it is impossible to rid them of a species of wild grass which 
ripens almost at the same time with the dnss hence the dus paddy is seldom free from 
the seeds of this grass. Indeed, this is so generally the case, that the presence of 
these w’dd seeds is regarded as a sure indication of dus rice. The dnton rice is 
generally reaped in November or December, but there is an early species, dsr»ini, 
which IS harvested in the Hindu month of that name, corresponding to the English 
Septembei^ In the same way, one early variety of dus ripens and is cut at the end 
of May. The other two kinds of rice, horo and rod (transplanted dman) are cultivated 
altogether on a different system. The iara is planted in the low beds of marshes and 
swamps or on the borders of shallow receding rivers, such as the lowest parts of chars, 
hoals, and (rf chars, as they are locally called. The seed is sown in nurseries in 
October^ November, transplanted in January or February, and reaped in May or 
^‘^“^planted dman, is grown on comparatively liigh lands, which 
are seldom or never submerged during the rains. The plants are raised in nurseries 
m May or .June, transplanted in June or July, and reaped in November or Decem- 
ber, I he finer vaneties of rice are obtained from therod crop, and the nexJ quality 
from the ordinary aman.^ Superior rice is seldom obtained from the boro crop, and 
never from the n us. Besides the defect of the dus rice already pointed out, namely. 
Its admi.'Eturo with gra^ seeds, there are others which render it a very inferior and 
undesirable article of food. The grain is coarse, never wholly free from a layer of 
rMo'sh or b'ownish colouring matter when husked; has a tendency to clot together 
wheii boiling; and has scarcely any taste. Ordinary dman, although generally also 
Marse grained, IS free from these objections, and more agreeable to the palate. 
Boro nee is generally coarse and heavy, and less sweet than dman, but superior in 
e_vBry_ respect to «>«■ All the rich sown in the high lands and in shallow water, when 
close to the ground, so as to leave as little stubble as possible, and to save 
all the straw for the cattle. In deepwater, however, only the ears arc cut off ; the 
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stems remain in the fields till the water subsides, when it is either burnt for manure 
or collected for household fuel, or for thatching purposes.” (Vol. V, 296-305.) 

Cultivation of Rice in the Jes.sork District, 

Rice cultivation may be said to be referable to two widely different 
sections, the one corresponding to the upp > and more cultivated tracts, 
and the other, to the lower swamps of the S derbans. The former may 
be taken as representative of the fertile cis Gangetic region which ex- 
tends from Calcutta, through Jessore, Nudd a, Birbhum, and Murshid- 
abad, to the Rdjmahal Hills, while the latter is I aracteristic of the lov/er 
Gangetic delta— a recently reclaimed, and in some respects temporarily 
cultivated, tract, which produces,aimost without the aid of the plough, an 
abundant crop of exceptionally long-stemmed rice. Two extremely 
interesting accounts of the Jessore rice cultivation occur in Mr. J. West- 
land’s on the District of Jessore’, the one, by Mr. W. G, Deare, 

gives particulars mainly of the upper section of the district, and the other, 
by Mr, Westland himself, deals with the great problem of the utilisation of 
the Sunderhand swamps. The latter is unfortunately too exhaustive to 
be quoted iri its entirety in this work, though it may be remarked that it 
would richly repay perusal. 

'1 he following are the main points brought out by Mr, Deare in his 
account of rice cultivation in jessore proper {App. Rep, Dist. of Jessore by 
J. Westland) 

For A'mnn Paddy, 

” Operations begin about the 20th February, sometimes the beginning of March 
it there has been much rain in February, by firini; the stubble of the previous year’s 
cultivation. This process goes on during all March, and, as a field is cleared, the 
ashes are ploughed into the soil. The stubble is fired after a hot dry day about 4 
o’clock in the afternoon, anddt is a remarkable sight, as the evening closes, to see vast 
6 /teets on fire. The smoke from these bheels sometimes becomes disagreeable, as 
dense clouds of it are borne along by the evening breeze, enveloping the landscape 
as it were in a thiclt fog. After the spring showers fairly set in, the firing process is 
discontinued and ploughing is pushed on rapidly. 

For Axis. 


The preparation of the land begins about the 20th December or first week in 
Tanuary, as the higher lands on which this description of paddy is grown becomes 
sufficiently dry to adroit of the plough being used. But as the winter crops are also 
raised on such lands, ploughing is delayed till March ; by the 20th March ploughs 

are in full work. Boro and Rdidd. 

No oloughing is necessary. The paddy is sown in bheeh and swamps after the 
inundations subside, about the middle of December. Preparations begin by remov- 
ing- the rank weeds, called kahni, that have grown so luxuriant y during the rams, and 
subsided in thick layers over the ground as the water receded, The paddy is then 
sown in about 10 inches to a foot of water, being transplanted from nurseries. , 
Boro mixed with raidd, in proportion of nine of the former to one ol the latter, is 
sown on a plot of soft earth immediately after the inundation has receded, about the 
close of October. This plot may be considered the nursery m which the paddy grows 
till fit to be transplanted to i/it'/s, from which the deposit of kahnt weeds has been 

removed as described above. _ . t 

Soviing and Planting. -Btaotioe out is unknown in this part of the coun- 
try, except in the cultivation of boro paddy. The paddy is sown in a nursery about 
the close of October: by the middle of December the water in the is sufficiently 

low to enable the cultivator to clear away the accumulation of weeds. The sellings 
are then transplanted to the bbetis, and sown -in about 6 to 10 inches of water and 
allowed to grow for about a fortnight or three weeks, when they are again transplant- 

about the first week in Dc ' 
cember, and is continued throughout the month to the 15th 

harvest begins about the isth July, and is continued to the close of August. The 
deega crop is cut about the first week in December. Boro paddj is cut in April, ana 
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with it the tops of the rdidd are taken off. The rdidd matures about the middle 
of October, when it is Cut. 

“ Fie/rf.— During the past cold season, 1 personally cut, weighed, and tested the 
yield of paddy in various parts of the sub-division of Naral and on the best lands, 
that is, lands that had suffered least from the effects of the cyclone, I found that a 
bigah yielded as much as 12 maunds. From inquiries 1 have made in various places 
I find the average amount of raw produce from a bigah ot dmu 7 i paddy may be 
fairly set down at 13 maunds, value Kii. Of course the value fluctuates with refer- 
ence to the supply and prevailing market rates. But the above, so far as I can as- 
cetain — and I have made a careful inquiry, — would be what a rayat would e.\pect as a 
fair average return. 1 he average yield of dtts would be 8^ maunds per bigah, value 
R6. Boro and rdidd may be classed with dman paddy, but the value of boro appears 
to be greater, averaging about a rupee a maund higher. This may be accounted for. 
During the dvian harvest paddy is so abundant generally that prices invariably fail, 
whereas boro is cut while paddy is at its highest value. There is also more labour 
expended on the boro crop. 

“ Soils suitable for Rice. — There are two descriptions of land in this part of the dis- 
trict, designated by the rayat ioro jami (land) and ashari fami. The lowest portions 
of bheels, in short swamps, are placed under the head boro garni. No plough- 
ing is ever needed, and the rent paid for such land is Ri-io to i-i2 per bigah, 
while for the higher dry lands classed under ashari jami, on which are sown the 
dman, dtts, and winter crops, the rent paid is Ri-q to 1-8 per bigah. It appears a 
higher rent is paid for boro garni land in consideration of less labour being expended 
in preparation and the saving in cost of ploughing. 

“ Method of Cultivation. — The mode of cultivation is certainly primitive. The 
implements of agriculture are of the most defective and imperfect form j hoeing 
is entirely dispensed with as too laborious an operation. The soil is scratched with a 
rudely constructed plough, the handle of which communicates but little power of 
directing it, and the share_ scarcely penetrates the ground to a depth of 3 mches. 
The business of the harrow is performed by an instrument like a ladder on which the 
husbandman stands. Bullocks are used for ploughs and harrows, but they are small 
meagre specimens. In the soft alluvial soil of Lower Bengal instruments and oxen, 
such as they are, seem to answer all purposes of agriculture. Manure is never used. 
The soil seems to be so very fertile that it will bear crop after crop sown without 
intermission. It rnust, however, be taken into account that the annual inundation has 
doubtless a fertilizing influence. The weeds that grow and decay on the land 
ploughed into the soil, together with the ashes of burnt stubble, tend to enrich the 
ground. Irrigation is not necessary, and is seldom employed. In the cultivation of 
the boro crop it is sometimes resorted to, when a drought prevails in March and April. 
The water evaporates rapidly under a vertical sun, and it becomes necessary to sup- 
ply the loss by conducting water along narrow cuts leading from the deeper parts of 
the bheel. The tabular statement will show the number of times the land is plough- 
ed for each crop. 

” Cost of Cultivation. — It is difficult to form a correct estimate of the cost of cul- 
tivation on account of the various customs that prevail. The gdtd, or mutual help 
system, is observed in some villages. Five or ten rayats, each the owner of a 
plough and a pair of bullocks, form a gdtd or club to help one another in ploughing 
their lands ; no expense for ploughing is necessary beyond the first cost of instruments 
and bullocks. But in estimating the expenses and profits of a rayat, we must take the 
cultivation of a whole year. Take, for instance, a bigah of ordinary ashari jami 
land on which the rayat has raised an dman and a winter crop, the following table | 
will show the cost and profit; — I 


CDI.TIVA- 
TION: 
Eastern & 
Central 
Bengal. 

Jessore. 


Cost of Cultivation. 

Value of Crop. 

R a, p. 

Ploughing . .200 

Weeding . .-100 

Seed . . .180 

Reaping , .200 

Watching . .100 

Litigation . .080 

Rent . . 180 

~ R a. p. 
Paddy . . ii 0 0 

Mustard . , 600 

Peas . , . 3 0 ,0 

Total 20 o o 
D educt cost ’980 

Profit 10 8 0 

Total . g 8 0 
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stems remain in the fields t* ^ . 

01 collected for househol(J‘'ic Chief facts broug-ht out by Mr. Westland re- 

CULTIVATI 

Rice cultivation'^' Trade in. Rice in the Sundarbans. 
sections, the one CbRade connected with ]essore is the rice trade, and the sub- 
and the other to the ^I'ortly stated thus, The south of the district, and 

brial cn as reoreVen at nce-producing tract. From the jessore 

be taken as represcnia^j.jjg^gj^^p Sundarbans through those of [cssore, there is 

tends from Calcutta,^ tnrG,.^vest\vard_ towards Calcutta. Rice also goes nofth- 
abad, to the Rajinahal Hills,' sub-divisions of the sudderand of Jhenida, which 
Gangetic delta— a recently reeV-t^e for local consumption, 
cultivated, tract, which produceo serve as a grand rice-supplying tract was pointed 

abundant crop of e.vcent'<° •'‘® J7|4 and 1785. 

“c clearing of bundaiban forest is a most arduous under- 
intercsting Byoun^Sitcrtwinc with each other to such an extent, that each sup- 
land s Report ftts the other, and some of the trees are of an immense size, one 
gives partic't'ree, of which a good specimen is seen at Morrellganj, spreading and 
bv MrV down new stems till it covers, perhaps, an acre of ground. Trees like these 
. g c, be cut down and removed in bulk, they must be takenlpiece-meal, and the 
rne o pieces before an attempt is made to cut it down. But 

be 9'^’Ces are not the only difficulty, for there is a low and almost impenetrable 
wCiTshwood which covers the whole surface. This brushwood has simply to be 
hacked away bit by bit by any one who attempts to penetrate into the forest. 

“ Dangers of Swidarban Cultivation. — And there is no small danger from wild 
beasts while all this is going on. Alligators one is not likely to come across, except 
on the immediate banks of rivers; but tigers are not unfrequent, and occasionally 
break out upon the defenceless forest-cloarcrs if the latter approach their lair too 
closely. A great number of these accidents one never hears anything about, but the 
occasions on which one does hear of such depredations through their occurring near 
inhabited places, are very frequent. 

“ Sometimes a tiger takes possession of a tract of land and commits such fearful 
havoc that be is left in peace in his domain. 1 am not writing of things which may 
occur, but of things which have occurred. The depredations of some_ unusually 
fierce tiger, or of more than one such tiger, have often caused the retirement of 
some advanced colony of cicarers, who have, through their fear, been compelled to 
abandon lahd which only the labour of years has reclaimed from jungle. 

“ Suppose, however, that the Sundarban cultivator has got over these difficulties, 
and the equally formidable, though less prominent, difficulties entailed by a residence 
far from the haunts of men, his dangers have not yet passed. Unless the greatest 
care be taken of the land so cleared, it will spring back into jungle and become as 
bad as ever. So great is the evil fertility of the soil, that reclaimed land neglected 
for a single year will present to the next year’s cultivator a forest of reed (nal). 
He may cut it and burn it down, but it will spring up again as thick as ever ; and it 
takes about three eradications to expel this reed when once it has grown. The soil, 
too, must be cultivated for ten or twelve years before it loses this tendency to at 
once cover itself with reed jungle. , _ 

“ Reclaimtnsr Rayats. — I he first and heaviest part of the clearing of any plot 
of land is usually done at the expense of the proprietor, the person who has 
settled with Government for the land ; and when the clearing has proceeded to a 
certain point, he settles rayats upon the lands th us partially cleared and bring 
it into cultivation. These rayats call themselves " ’’ or reclaiming rayats, 

and esteem themselves to have a sort of right of occupancy in their lands. When 
these_ rayats thus begin, they occasionally themselves extend their lands by additional 
clearings, but it may, 1 believe, be stated, as a general rule, that the greater pa^t 
of the actual clearing work is done at the expense of the capitalist, and not of the 
rayats. 

"Migratory Cultivators. — When a sufficient number of people are gathered to- 
gether, they tend of course to form a settlement, and to remain permanently where 
they are. But the furthest advanced parts of the cultivation and some also of those 
which are notnew or remote from old lands, are carried on uoon a different principle. 

A large number of rayats, who live and cultivate lands north of the Sundarbans 
—that is, near the line of rivers which crosses the district from Kochua, through 
Baghahat and Khulna, to the Kabadak — have also lands in the Sundarbans, held 
undey different landholders. 

n Cultivation. — The cultivating seasons in the Sundarbans are later 

than those farther north, and the plan which is followed by these double cultivatois 
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is this. The months of Cheit, Bysack, and Jeth, are spent m cultivation at 
home. The rayat then having prepared his home cultivation embarks his ploughs, 
and his oxen, and his food, in a boat and takes them aivay bodily tohis“nidrf, 
or Sundarban cultivation. Assar, Sraban» and Bhadro, are spent in ploughing and 
sowing and preparing the crops there, the ra3’at building for himself, with matenals 
he has partly brought with him, a little shed under which he lives. The water 
gets high in Sralan and Bhadro, hut that is little impediment to cultivation. 
Many of- the lands under rice cultivation are below high-water mark, but the 
planting is easy, for rice sown on higher lands is transplanted into these low lands 
when it is strong enough to bear the water. 

" The rayat now again comes home, and these outposts of cultivation are abso- 
lutely abandoned — large extents of cultivated rice fields and not a symptom of 
human habitation. By the end of Agrayan, the rayat has cut and stored his home- 
cultivated rice, and he then goes to the Sondarbans, re-erects bis hut which h^ 
probably been destroyed during his absence (or lives in the open) and reaps his 
Sundarban rice. At that season of the year \Pous and Magh) reapers or “ dawaU” 
crowd to the district and they are extensively employed all over the rice_ fields of 
the Sundarbans. When the rice'is cut and prepared for sale, the hyaparis are sure 
to come round and buy it up, and the zemindar will also send his agents round to 
collect the rents from the rayats. The rayat has sold his _ grain, and paid his rent, 
and the rest of the money he can bring back with him to his home. 

“ Settlements of Cultivators. — While a great many cultivators in the more remote 
parts of the Sundarbans follow this method, there are in the nearer parts large 
settlements of rayats who dwell permanently near the land they have under cultiva- 
tion. But it must be remembered that_ these tracts are after ml sparsely inhabited, 
and that many of the rayate who dwell in them, besides having a holding near their 
own houses, have another eight or ten miles away, which they visit only occasionally 
when they have work to do. The great fertility of the land renders it easy for 
raj'ats to hold large areas under cultivation, and thus, what with resident large cul- 
tivating rayats and non-resident rayats, we do not find in the Sundarban tracts a 
population at all equal to what the amount of cultivation wouldilead us to expect. 

“ Absence of Villages. — There is another thing to be noticed with reference to 
the dwellers in these regions, namely, that they_ do not tend, as in other places, 
to group themselves into villages. Probably this is one result of their having hold- 
ings so large that it is most convenient to live near them. But, whatever the 
cause, many of the village names on the maps represent no sites of villages as we 
usually understand a village, but represent great seas of waving paddy with home- 
steads dotted over them, where families live apparently in perfect seclusion. This 
description, however, hardly applies to older settled tracts, such as pergunnah Hogla. 

“ Embanking. have neglected to note another feature in the reclamation and 
cultivation of these Sundarban lands, namelj', the embanking of water inlets. It is a 
characteristic of deltaic formation that the banks of the rivers are higher than the 
lands further removed from them, and the whole of the Sundarbans may be looked on 
as an aggregation of basins, where the height of the sides prevents the water coming 
in to overflow the interior. Many of these basins are so formed, that, left to them- 
selves, they would remain under flood, as they communicate with the surrounding 
channels by khals which penetrate the bank ; and a great part of reclamation work 
consists in keeping out the water, and thus bringing under cultivation the marsh land 
inside. 

“ Extent of Rice Fields. — It is difficult to give an idea of the wealth of rice fields 
that one sees in passing during harvest time along the rivers which intersect the 
Sundarban reclamations. In other parts of the country, one’s view is always restricted 
by trees or by villages, but in these Sundarbans it is different. You look over one 
vast plain, stretching for miles upon each side, laden with golden grain; a homestead 
is dotted about here and there, and the course of the rivers is traced by the fringes of 
low brushwood that grow upon their banks; but, with these exceptions, one sees in 
many places one unbroken sea of w3ving_rf/io'K, up to the point where the distant 
forest bounds the horizon. Of course this is not always the view ; one cannot reclaim 
a whole estota m one day. In places where reclamation has only more recently 
begun, a fringe of half a mile broad on either side of the river contains all that has as 
yet been done by the extending colony. 

“ Injury daneby Cyclones. — These colonies sometimes suffer most severely from 
cyclones. Their houses and their fields are only a foot or two above high-water 
mark, and when the cyclone wave pours up the great streams of the Passar and 
the Haringhatta, and from them spreads all over the country, the inundation works 
cruel havoc among these low-Ijing isolated villages. The grain in their fields is 
spoiled; their houses are tom away, and all their stores are losti; their bullocks 
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extreme's! slfifts^o^ave*thpi^ them drowned ; and they themselves reduced to the 
live^Tear MorreU^rnl SloL ^8^9 destroyed 230 

immense. One almost wnnH ’ to property was something 

not at once swent bare for "l those storms, the whole country is 

the swelling waters. Liabilitv'^^tn^e"°i^^®'^^'^ '’“'® obstruction to 

sion of cultivation • for tVio cyclones must put a practical limit to the exten- 

the more the forest'is *-h® greater the danger; and 

vator and the devouring wave^""^^’ the barrier placed between the culti- 

January^^^e soi/easifv^re'fff reaped about the first fortnight of 
growth of the ^rain '•h® rnoisture necessary for the 

vails over the fest o‘f £ reaping, too. is different from that which pre- 

Sundarbans the cron is straw is of absolutely no value in the 

quently burnt down.^ the heads, and the straw is 


• lor, as the straw is of absolutely no value in the 

> reaped by only cutting off the heads, and the straw is subse- 

here I hav*^ ^st to’ obser^e^thnr ®how how the grain finds its way to market, and 

from the merAant or ivifho two ways-either under advances 

are well enough off ’to cultivn^!^^^ such ad vances. Many rayats in the Sundarbans 
vances fro,^ Merchants who fo'^ capital, but several also receive ad- 

about 5An£f>-o (Au°-ust-SeDtemli^rV^^'^i’i’ir^°®® ‘heir men all over the country 

collect in ships thl arain^^lw^ ‘hen again send their people after harvest s 
make advances in sfm™es bnfrK‘’®"" ‘° ‘h®*"' Zemindars also 

zemindars, are mostiv abs^nW zemindars ol these lands, that is, the large 

the matter does back their advances in mone}’, so that 

different, and uLaUv tak. n i ^'^‘'•’bution of trade. The small ialugdavs are 
" A r • ^ ‘=1°®® ’"terest in their rayats. 

the rayats dispose of cultivated without any sort of advances, and 

it on tL spot^a trader ®<ther taking it to the hdt thLselves, or delivering 

is probably the more fre’oupilf^^f^-’ ®"mes to purchase it. The latter method 
which are situated within^ reach°nf lb remote clearings, but in those 

There is a line of situated 'if' f® ’•^A’at takes his grain to sell it. there, 

way IS brought— Chandkhali Pa^lf°'^^bb' Sundarbans to which grain in this 

Parikhali). and Morrellgani . ’-„?®;;'lf^®bha, ..Surkhali, Gauramba, Hampal (or 
“ o'f boats to these^Ari^j. distances the grain is brought up by 

aI/ da^“®'ll^ ’°"'y °£^d^'in"cach^weef the Mi day, convenience of 

sreenv J:;.tfn°"fi. <^handkhal of kl."!.'!?'’ two, should be set aside as 

are ^:,nfnf "ver-bank and pass it bv n " "^"lary day, one would see a few 

chasers tn bf shops, and they are situatlid rn°ff '®®' 6 ’uihcant village. The huts 
from all directinnT’b^f ® 9 uure is deserted %®<iuare, but there are no pur- 
and of the >t/irr/ bf ‘'^i®utta and f however, ships come 

faden wilh ting for the Ml. On Mn^A the banks of the river 

ables bring^their totelr°^^*’^i‘^?'”^ "’’‘b more purch 3 ^'’^‘® P°“'' ‘''"m all directions 

KrK S^ES5S;3S,l'i', & si?-?/!? «!>' — P 


brought alongside and sold to them ‘""Ps with the 7»anaj^ 

'• System of Traffic.~1 he g^etter part of ib ' 

pn^atef„fL‘l"'bcthusgoeson on the water. 


but on land, too, it is a busv sip-ht n-'.— 1 "* rne traffif-ru 
sentalive from nearly every bouse for nlf land °u on the water, 

grain and to buy their storLrnuUclle™ 'hs'*'i°“"^ “ th’eff.f Probably a repre- 
forsale; oil, turmeric, tobacco, vegetable? and''r,b-ive comff ^“S*® ‘? =®" 

•* By the evening the business is all done ' ‘be other °^9'' ‘b®®® 

the hawkers go oH to the next Mi, or go tS pro^ ''=‘>=‘^3 tUrn a rayat’s Me. 

favourable tide, the ships weigh anchor and’tak?’*b Tore Eupni;?/.boats homewards; 
to a smaller extent up the river. By Tuesdav ‘b®'r cargoes ai ’ with the first 
another week. morning to Calcutta, and 

® place is deserted for 

season fb‘ on an average 
•s are broi,„i,, b® amount probabrv 

— w^w. *»fc; vijir^ *»»c;ins of ♦«.- Un f%x ^ piourtoiy 

alone docs not measure the amount of trade at this / 'V®"mg heV.. ^ Pcopleattend- 

see, the traffic in firewood eqiialsthe rice trade in alue^**/' i‘”r* as tb® rice 

o. 333 - ' 



. . — — : quantity, _ „„„ 

ing the /n.7, boats being almost the only means 



Pfoducfs of India. 


553 


in Bengal. 


[G. Watt.) 


ORYZA 

sativa 


“ QiandkhaVi is after ali only one out of many hats, and besides tbc trade that is 
done in the hiits, there is an immense traffic carried on, less conspicuou'ly, by traders 
stationed all oyer the Sundarbans. Some of these have large ships, and with them 
visit the clearings and fill their ships close to where the grain grows. Others sta- 
tioned at some village, buy up grain when they can get it, and ship it of themselves 
or sell it to larger traders. And everywhere there will be found a class of traders 
called “ fariass," who insert themselves between the more petty sellers and the 
regular trader or byapdri, buying up in very small quantities, and when a certain 
bulk has been accumulated, waiting for the byapiri to come to buy, or taking the 
grain to him to sell it. 

“ In these ways, then, the rice passes from the hand of the cultivator into that of 
the trader (byapdri) or the merchant (tnahajnn). The trader is a man who has a 
capital, perhaps, of Rjoo or U400, he sometimes exports his purchased rice himself, 
taking it to the merchant in Calcutta or elsewhere, who will buy it, and so give him 
money to use for a second similar transaction; or he will sell it on the spot to the 
larger exporting merchants, men who have large firms in Calcutta, and have agendes 
in the producing districts. 

“ Export Routes , — ^The principal export from the Sundarbans is to Calcutta, and 
there is a_ general westward motion of the grain through them, the produce of the 
Bakarganj Sundarbans passing through the Jessore rivers. The routes adopted for 
this traffic are nearly the same that they were a hundred years ago.” 
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Cultivation of Rice in the BXkarganj District. 

“ Rice is the only cereal grown to any extent in the District, and is divided into 
three crops, -^the dman, or winter rice j uus, or autumn crop ; and boro, or spring rice. 
The a'nioM yielils the finest grain, and is the staple crop ot the District. It is sown 
on the setting Jn of the rains in April or May, transplanted from the beginningof 
June totha middle of August, and reaped in November and December. This crop 
requires to be carefully protected, and in a low-lying district like Bikarganj, covered 
with a complicated network of _ rivers and watercourses, its cultivation is attended 
with some risk, as the crop will not grow' unless the ears of corn can keep well 
above the water. Avian rice may be divided into two sorts, vis,, coarse (motd) and 
fine (c/iiinii). 

^ The rfKS crop is sown in spring and the early part of the hot weather, and reaped 
m August. In many parts of the Uislrict it is transplanted like the dman rice, but in 
the northern portion it is simply sown broadcast. The third rice crop, the bora, 
although not equal in importance to the dman or diis crops, is cultivated, to a consi- 
derable extent, on the .alliivi.al river accretions, and on other low-lying grounds. It is 
generally .sown broadcast in December, and is reaped in April, or May, but is some- 
times transplanted. It yields an abundant crop of a very coarse and hard rice, chiefly 
consuTTied by the poorer^ clas>eSj who value ft because it comes in at a season ol the 
year when no other rice is ready. It is a quick-growing grain, and one variety of it 
get- the name oi shdtid, the period from seed-time to harvest being only sixty davs ” 
(I'of. V., 202.) a j j j • 


Cultivation of Rme. i.v thf WAmvi n,c-rvrr.o. 



.1, ana ocpiemoer (a/iaara) ; {. 2 ) Aman, or winter rice, planted in thr 

months of June or July (Askar), and harvested in November (Agrahdyan) • (’ll Boro 
^L^P ’pg ricc pUnted in January or February (J/ifg/,), and reaped in March or April 
” in April or May {Baisdkh)t and reaped in October or Nov- 
ember (Aarfi*) Ans nee is sown on comparatively high land, after It has been 
ploughed up and moistened by the early showers of rain in the end of May, and is not 
transplanted. Aman is sown in low, moist /and, and transplanted a month later in 
low lands, which are then covered with shallow water. Boro rice, after being sown, is 
IF ifccoKiH of Bengal, [ladiyalhy 

Cultivation of Rice in the Maldah District. 

The staple crop here, ns elsewhere in Bengal, is rice, of which the followino- are the 
Oi iloco, sown in November and December, and reap^dln April 
or May. It is grown on low-Iying and marshy lands, and requires to be transDl^?ed 

and chielfy used 

(2) Bhadai, sown in April and May, and reaped in August and September, ft 
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crop vMiicii IS Kicnucai tnc ;r ° - rto«nq 

of the District. The grain is coarse, and constiincd bv the i,er. It is 

3) Aimn, so«n in June and July, and reaped m November and ;eq“ire 

sown in low-lying lands which go under water '^“f'"fv^'?7diqtrict anerto "ether^with 
transplanting, ft is cMcnsively cultivated throughout the district, and, to ern^ 

the ifaimantik, forms the m-Vin harvest on which KArtil sdil 

It may probably be identified not so much with the aman as witn in 

of Eastern Bengal. 

(4) Haivtantil.- 

harvested in November .and December.” ( I^A, 70-72.) 

Unopur District. 


-This crop reqinres'^ransplanting, and P^or^Aaigust^and 

is sown in June or Jii&> transplanted in Ju y S 


Two principal crops are 
, and the 


Cultivation of Rice in the 

“ Rice forms the staple crop of the Rangpur '^■strict 
sown and reaped during the j'ear, namely, the nits oK bahi ox autumn . ’ • jgj 

imnn or haimantik or cold-weather rice These twoAgteat Venera 
into different species, and these again are sub-divided iil^° Au‘<i dhdn, 
Atts orlAtUttmu Rice is divided into three species , — atis dh > 

AnA Jdhd-usdhaii. _ v- lands The seed is sown 

(a) The first-named species grows best on bigh-lyin^'^""/ .„4 mustard 
broadcast on higb richjands, from which crops of _ CApril and 

S 'tl er too 

archT on'lands 
dr and Srdban 

moist soil, and 
i of rivers and 
Vref dma7t or 

marshes, and reaped in Ashdr and Srdbati (June— August). A crop ^mp.e. The 
winter rice is often sown in the same field w’lth jali dus, and at the same tinit u’ard by 
dwmw rice springs up after the removal of the «'i«_ crop, being brought forvvs. <st. 
the rains, and a second crop is also obtained at the time of the usual winter harvAe'nto 
Amati Rice forms the great winter rice ciop of the District. It is divided v\ai, 
two species, ropd or royd dhdn, which is transplanted ; and bund, bond or bhitifivi 
which is sown broadcast. 

(a) The ropd or transplanted dman rice is sown in the first instance upon high^ 
land. When the seedlings are about a foot high, after the early rains have moist- 
ened the soil, they are gradually transplanted to marshy lands covered by about 
ten inches of water. In the eastern part of the District, between ihe Ti'std, Dharla, 
and Brahmaputra rivers, a variation is often introduced into the cultivation, 
and the rice is transplanted twice. First, when the shoots are about a foot high, 
they are transplanted into high drj’ land, which is well manured, and weeded. 
When about two feet high, they are retransplanted to wet, marshy soil. This 
practice is said to render the plants more hardy, and to save seed, the shoots from a 
single grain being often divided into nine or ten plants. This doubly transplanted 
rice is called gdc/i/iiid/i aw. Ropd dluhi is sown in the months of Chaitra, Baisdkh, 
a.nAy atshthd (March — June) transplanted in Srdban and Bhadrd (July — September), 
and reaped in Agrahaydn and Paush (November — ^January). In cases where the 
plant is tr.ansplan_ted twice, the first transplantation takes place a little earlier; the 
second transplanting goes on mAsroin and Kartik (August— OetobefjT-^ii^peasan- 
try enumerate no less than a hundred and seventy varieties ot ropd rice. 

The second or broadcast species of dman rice is sown in the beds of marshes J 
and rivers m the months of Phalgun and Chaitra (February— A nrill and rpaned in ’ 
Ae^rahaydn PWr (Nove^ber--January). This rice is frequent^ sown in ' 
the same held with the aus rice mentioned above. The growth of the plant keeps 
pace with the rising of the water in the marshes, during the rainv season the <ztpm 
sometimes growing to a length of twelve feet. This species of rice is not verrexten^ 
sively cultivated. {VII,, 234-23,^^ ^ 

Cultivation of Rice in the Lower Bengal Generally. 
Perhaps one of the most instructive accounts of Lower Bengal Rice 
Culture IS that given by the Director of Land Records and Agriculture in 
his first Annual Report. It, however, refers to the Bardwan District, more 
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especially might be called the -interfluvial Hooghly-Damudar tract 
extending to Midnapur:— . . 

“ Paddy is by far the most important-crop of the division. There are very large 
areas, especially in the western part of it, that grow nothingbut paddy. 

Classes . — All the different varieties of paddy cultwated in Bengal m,ay be 
grouped under three primary classes distinguished from one another by marked 
characteristics— (i) the dus or earb*, (2) the dinan or late, and (3) the boro, (i) The 
OKS is a coarse variety difficult to digest and eaten by the poorer classes alone. It 
is grown on high lands, and requires much tcss_ water than the other two classes. 
When sown broadcast, as is the general practice, it is a good deal more troublesome to 
grow than the dmOK. It also yields a smaller outturn and fetches a lower price. But 
it supplies the rayat with a food-grain and his cattle with fodderat a time of the year 
when both are very scarce. It is also off the field early enough to permit of piepara- 
tion of the land for the rabbi crops, the winter vegetables, including potatoes or 
sugarcane. (2) The dmaii class includes most of_ the varieties of paddy, and is 
grown over a larger area than any other crop. ,I_t is cultivated on low lands with a 
clay soil, and requires much more water than thediis. The finest varieties of paddy 
belong to this class._ (3) The boro is a coarse paddy, some of the varieties being the 
coarsest known. It is less nutritious than the other varieties. It is grown on soft mud 
on the sides of rivers, canals, or lakes. Edges of rivers subjected to strong tides are 
of all placesithe most suited to growing this class of paddy. 

Varieties . — It would serve no useful purpose to enumerate the more than one 
thousand different varieties of paddy grown in this division. Almost every consider- 
able village has a variety of its own, and every year sees the extinction of some of the 
old varieties and the appearance of some not known before. Paddy is perhaps the 
best instance known of the variations which plants have undergone under cultivation. 
Originally an aqualic grass, the one characteristic which it has most persistently 
retained amidst all the changes brought about by differences in climate, soil, and 
mode of cultivation is the need of a large quantity of water for its proper growth. 
According to the popular saying, " dhdn pan nctya snaiW — paddy and betel should 
have a bath every day. It is the belief of the rayats that give the paddy but this one 
think needful, and it will grow in any soil and under any climate. Indeed, the 
facility with which it adapts itself to the different classes of soil from the stiftest clay 
to the lightest of sands, and from the peaty to the saline, is simply wonderful. Com- 
pared with the advantages of a proper supply of water, all other questions in its 
cultivation, namely, the quality of the seed used, the nature of the soil on which it is 
grown, the manures applied, and the mode of cultivation adopted, are things of very 
minor importance.” 

The Director then proceeds to give a detailed account of each of the three 
chief crops named above. Unfortunately space cannot be afforded to 
reproduce the report in its entirety, but the following passages convey 
the chief points that seem necessary to amplify the information already 
given 

/. — Aus. 


Rotation . — The high lands on which dus paddy is grown generally produce 
two crops in the year. As soon as the paddy has been gathered, the field is prepared 
for one of the rabbi crops ; in this part of the country one of the pulses or oilseeds. 

In deorah lands the paddy is sometimes followed by wheat or barley. Potatoes 
and dus paddy form a rotation in some places. 

On such lands dus paddy is the only rain crop grown excepting in jute-growing 
districts, where the following rotation is generally adopted : — 


First year 
Second year. 


f I. A'us paddy. 
1 , 2 . One ' ■' 


One of the pulses or oilseeds, or the two mixed together. 
I 3. Jute. 

1 4. One of the pulses or oilseeds, or the two mixed together. 
Sugarcane is grown on dies land, but it is not a rotation crop. It takes a full year 
to mature, and can be grown only at long intervals, say every third or fourth v’ear 
the crop which precedes and follows it being paddy. 

A'us paddy is one of the best cleaning crops and is often grown as such. If an 
orchard is to be made or plantains are to be grown, it is on the standing dus paddy 
that the trees are generally planted. When this plan is not adopted, it becomes 
sometimes extremely difficult to put down the weeds, specially the ulu (Saccharura 
cylindricura). 
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Harvest. — The harvest time for aiis paddy extends from the last week of 
Bhddra to the second week of Aswin (last three weeks of September). The dus 
paddy is harvested while yet slightly green, for, if allowed to ripen fully, it will shed 
some of the grain, and dits straw being brittle, will get broken. A'lis paddy again, 
excepting what the ryots keep for seed, is intended for immediate consumption. 1 he 
reaping implement used is the sickle. A'us paddy is cut close to the ground and 
laid in the field in parallel lines for nearly a week. It is afterwards made into sheaves 
and taken to the threshing-floor, or put in heaps of some 100 to 150 sheaves each, 
the tops and sides of which are carefully smoothed to let rain water escape easily 
without penetrating into them. 

Vteld. — The outturn per bigah varies from 4 to 8 maunds of grain and 3 to 7 
ports of straw. 

Heavy rains are injurious to dus paddy. 

Diseases, — A kind of black insect, resembling the common mosquito, sometimes '■ 
eats away the cellular tissue of the leaves. 

Transplanted A'tts. — Instead of broadcasting the seeds, dus is sometimes 
transplanted. In this case the cultivation is much simpler and cheaper. For the 
preparation of the field fewer ploughings suffice. Ordinarily six ploughings are 
given : four when the land is dry and two in the mud. 

t.—Ainan Paddy. 

Soil. — As stated before, dnian paddy is grown on low-lying lands, generally 
clayey. It requires such a large quantity of water that high lands, unless situated 
very close to tanks, canals, or any other reservoirs of water, are not suited to grow- 
ing this class of paddy. Some of the best varieties require a clay soil and about one- 
and-a-half feet of water almost from the time of planting to the harvest time. 

The method of cultivation differs according to the^ comparative height of the land 
to be sown with dman paddy, that is, according as it is situated just below the otis 
land or situated lower down remaining under water for the greater part of the year. 
In the first case the land is generally loam. The paddy is either sown broadcast or 
transplanted. In the other case the soil is almost invariably clay, and transplanta- 
tion is the general rule. 

First Cask where Aman Paddy is sown BROADCAST.-^After the previous 
crop of paddy has been harvested, the first shower, of rain is taken advantage 
of in giving the land one or two ploughings. This is generally done in Magh (iSth 
January to 15th February). If the field be unclean and full of weeds, one more 
ploughing IS given in Fcilgun or Chattra (March or April), otherwise the field 
IS left untouched till the beginning of the rainy season. At the end of Baisdkh or 
the beginning of ynij/b'fl (middle of May) after giving one or two ploughings, the 
seed is sown broadcast at the rale of 10 seers per bigah. It is ploughed in and the 
sowing is finished by passing the ladder over the field once or twice. Sometimes the 
sowing is not preceded by any ploughing, but after the seeds have been broadcasted 
the field is ploughed twice : once along and once across. 

The only other operation before reaping is weeding. Generally one weeding is 
sufficient, but sometimes two to three weedings will be needed. Thinning the plants 
takes place along with the first weeding. This is, however, not the case everywhere. 

In some places the after treatment of broadcasted dman paddy is very much like 
that of broadcasted dus. When the plants are about seven or eight inches high, the 
field is twice lightly ploughed with the langla or smaller plough at intervals of 
about a week. After the second ploughing the ladder is passed over the ground 
once. These plouchings are followed by weedings. Two weedings are generally 
gben. Transplantation from one part of the field to another is sometimes necessary. 

Second Case where aman Paddy is transplanted.— The low-ljing clay 
lands receive very little tillage. Some cultivators are of opinion that these lands 
ought not to be ploughed in summer, for, by ploughing, grasses will be destroyed, 
and the success of the paddy is dependent on the growth of these gra.sses. In 
Baisdkh (isth April to 15th M.ay), after a heavy shower of rain, the land may 
be once ploughed, while the soil contains still a large amount of water. This 
ploughing of the wet land instead of destroying the grasses will encourage their 
growth. At_ the end of Jaistya or in Ashdr, when the land has been quite 
saturated with moisture, the embankments of the field should be repaired and 
, water collected in it. By two or three ploughings the grasses should be mixed up 
with the mud, and the seedlings of paddy planted in. There is no doubt soire 
troth in the statement that grasses serve the purpose of green manuring, hut that 
this IS ? one-stded view of the matter is evident from the (act of paddy grown on 
not early ploughed, being often subjected to what the cultivators 
call the disease of kadantara. 
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Practically such lands receive no treatment whatever till the first or second week 
of Ashiir (latter half of June) when the clay, softened by frequent heavy rains, is 
made into mud by one or two ploughings. Five or six dy-s after this, the ladder is 
used once, and then more ploughings are given, when the field is ready for the trans- 
plantation of seedlings. 

The only other operation gone through on the field till the harvest time comes is 
to weed the field two or three times. 

Being a crop of the rainy season, dman rice does not generally require artificial 
irrigation. In Kdrtik (October 15th to_ November 15th), just before the plants be"in 
to blossom, artificial irrigation is sometimes necessary. “ 

Manures.— \Ti some places where the cultivators are more intelligent, dman 
lands almost invariably receive some dung, generally at the rate of 20 baskets per 
bigah. Some well-to-do ryots in this division sow broadcast on the mud about a 
maund of oil-cake per bigha just before transplanting the seedlings— a practice whii-h 
so far as 1 know, only prevails in the Burdwan Division, and which might with ad- 
vantage be encouraged and introduced elsewhere. 

Diseases . — Injury is sometimes done to dn/n« paddy by insects, (i) One called 
Shnnki poka eats away the tender leaves of the young plant. This insect disappears 
as soon as the heavy rains set in. (2) At this stage of its growth the plant is also 
sometimes attacked by a mosquito-like insect, the same little creature that feeds 
on the dus paddy. (3) A black fly also occasionally attacks paddy when the ears are 
being formed. It sucks in the milky juice of the soft grains. These flies sometimes 
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Mancsl —The processes of harvesting and threshing of dman paddy are verv 
much the same as of niis paddy. A'man paddy after being harvested may either be 
threshed as soon as the plants have dried by a few days keeping, or stacked. 

Cost of Cultivation . — 

a, p, 

20 bags of dung j 4 o 

To spread the same . 

Four ploughings at 0 annas each « . . . , i S o 

Planting 2 men ’ nRr, 

-Weeding 2 men '.ill 

Binding and threshing • . . . , „ 

Nursery o 

Rent ° " 


Yield , — lo maunds of paddy giain 
10 pons of straw . 


whaUsfc’L'T''''’’''^ obtained than 

i ’* — Boro Paddy, 

This clas^ of rice crop is not extensively grown in the Bnrdu^-^r, -n-wV . ' . 

t'vation IS ronHned to the south-eastern part of the division Di\ision. Its cul- 

the Hooghly and the Midnapore Districts, and even in thlse DlacesThr‘ 7 ,™‘^- 
of ioro paddy assumes importance only in years in which ^'fivation 

wholly or parti.ally destroyed by floods. been 

cultivation of boro is carried on in the Ghatal sub-divisifn tbs way the 

Two different crops of boro may be obtained ina’vear Ir u 

citlicr as a ninter or a ram crop. It may be cultivated 

_ When it is grown as a winter crop two different methr.4e j . , 

ing as the one or the other of these methods is lollowcd Bie 5 and accord- 

pina boro or the c/intd boro. loiiowcd, the boro is termed the lal- 


• Sometimes more than Ke is spent on this head. 
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Tillage Operation . — ^There is not much tillage required in the cultivation of this 
class of paddy. 

{ I) Kalpina When boio is planted in low-lying fields in which water left by 

the overflow of rivers is still standing in the beginning of Agrahaydn, it is termed kal- 
pina boro. If the ground is in the form of soft mud, which is generally the case with 
such lands, no ploughing is needed. The only thing to be done for the preparation 
of the ground is to remove the aquatic grasses that generally grow in such places, and 
bury them in the soil to serve as green manuring. If the ground is not quite soft, one 
or two ploughings are given. 

(2) Chatd boro . — When boro is grown on dry lands with the aid of artificial irri- 
gation, it is termed chatd boro. The embankments on the loAver sides of the field are 
repaired and water is collected. The land is then ploughed twice as in the cultivation 
of dmun paddy, and the field is ready for transplantation. 

A'Vrrsery.— The seeds are first sown in a nursery. For this purpose alplot of 
ground is generally selected containing soft silt brought down by the flood. The 
■water standing on it is removed and the ground is levelled by passing over it several 
times the stalk of a palm leaf. If such ground cannot be had, a plot of land is flooded 
artificially and is ploughed several times, and then the water is removed if there be 
any standing on it. The seeds are sown on the soft mud, but not when uater is 
standing on it. The grain requires to be carefully prepared before sowing in the 
nursery. It is a peculiarity of this class of paddy that only newly-threshed grain will 
germinate properly. For three days and nights the grain is alternately dried m 
the sun and exposed to the night dews. It is then put in a bag, which is kept under 
water all the night and dried all the day. This process is lepeated for three days and 

nights. If the seeds have all get minated by this time, they are immediately sown. 

Otherwise they are filled into a bag and covered with blankets. After a day or two 
the seeds are taken out and broadcasted in the nursery at the rate of 50 seers per 
bigah. The seedlings obtained from 50 seers of grains will be sufficient for 6 to 10 
bigajis of land. When the seedlings have grown about 2 inches, the nursery ground 
requires to be watered at intervals of a week. For ioro the plants m the 

nursery are allowed to grow from 10 to 15 inches before they can be transplanted, for 
in this case the transplantation takes place on lands containing much water. Smaller 
plants would do for chatd boro. 

Transplantation . — As in case of dman paddy. 

After Treatment . — After the field has been transplanted, it is alternately irrigated 
and dried till the harvest time comes. 


Variety. | 

1 

Time of sowing seeds 
in the nursery. 

Time of transplanta- 
tion. 

.. 

Time of harvesting. 

(j) Winter . j 
(2) Rain 

Ashin and Kdrtik 
Jaistya ... 

Agrahydn 

Ashdr and Srdvan . 

Chaitra, Baisakh. 
Bhadra and Asmin. 


Yield .— outturn is 7 to 8 maunds of grain. The winter variety gives a better 
outturn. 

Cultivation or Rice in the MurshidAbAd District. 


Rice forms the staple crop in Murshidibad district, as elsewhere in Bengal. 
The rice crop is divided into four great classes, known as dus, dmun, boro, and jdlt 
The dus crop, which is sometimes also called hhadai, from the name of the month in 
which it is reaped, is sown in April and May and harvested in August and September 
It is a coarse kind of rice, and is chiefly retained in the district as the food of the lower 
classes. It is usually grown on dry land, and never in the marshes. Convenience of 
irrigation is the circumstance that mainly governs the selection of Iand_ for its cultiva- 
tion. Provided that water can be readily obtained, the dry and moist nature of the 
soil is of secondary importance. Fields which border on riv'ers or khdls are most fre- 
quently chosen. It is sown broadcast, and not transplanted. There is one variety of 
the crop the cultivation of which differs considerably from that which has been 
just described. It is dist'nguished fiom the common lhadai by the name of kartih, 
and is also known asjhanti. It is sown in July and reaped in October. It grows for 
the most part on moist lands, and is sometimes transplanted. 

II or haimantik is the principal crop of the District, and constitutes tlic 

bulk of the rice that is consumed by the well-to-do classes, and exported to foreign 
markets It is sown in July and August, occasionally as late as September, and reaped 
m iJCceraber and January. It generally undergoes one transplantation, but some- 
times It IS allowed to grow up as it is sown broadcast. Well-watered or marshy lands 
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Methods of ctdii’uaiion,~Y\ARif are two methods, of growing low-Jand rice, vis., 
(i) that in which the seed is sown broadcast in (June) j and 12) that in 

which a nursery is made in feyt-Asdr, and the seedlings transplanted therefrom to 
the fields in Srdvan (July-August). _ Both gttrithan and lahuhan rice can be grown 
in either way, but ievidii is invariably sown broadcast. The two methods are 
entirely different from each other, and will be separately treated. Rice which is 
grown by sowing the seed broadcast will be, for shortness’ sake, spoken of as broad~ 
casted rice, and rice which is tiansplantcd as transplanted rice. 

Every variety of low-land rice (excepting tevnin) can be grown in either way, 
but the finer varieties of jorhan rice are usually transplanted for this reason, that 
if grown by sowing broadcast, the grains become larger and coarser. 

Coarse paddy is always steeped once or twice in boiling water before being 
husked, but the finer varieties do not receive any such treatment, and are eaten drod 
or unsteepod. Steeped rice is known as ushnd and is easier of digestion. 

Soils . — Rice does best on alluvial soil or pdnkttd as it is called in the Five 
Pargands, where alone in the sub-division this class of soils is met with. Next to 
alluvial soil is black ndgrd, a strong clay soil, and next to the latter is khirsi or 
clay loam. 

A. — Broadcasted Rice {Bund^ dhdn).^ Cidtivation . — If the soil remains 
naturally moist, the first ploughing is given directly after the winter-rite harvest is 
over; otherwise immediately after the first fall of rain in iWV(g/r. During this month 
and Falgun two or three ploiighings are altogether given, and the soil left exposed 
to the action of heat and cold. In Cheyt the field is manured with cowdpng, m 
much being applied as the rayat’s stock of manure can afford. A good dressing will 
be 4 tons per acre, but few rayats can afford to make such libera! use of their 
manures. 1 he usual time for applying manure is immediately after the Sarhtd fes- 
tival, which takes place at different periods during Fdlgiin, Cheyt, and bysdkh, but 
in most places in Cheyt. The manure js first distributed over the field in small 
heaps, and then spread out by the koddli or spade, or buried jn by ploughing. 

In Bysdkh or_ yeyt, as soon as rain has fallen, the field is ploughed once more ; 
the larger clods, -if any, are broken by the mallet (or the dhelphunrd) j the harrow 
{viehr or chowk) is then passed over the land. The time for sowing extends from 
Xate Cheyt to eaily /ls«V, according as rain begins early or late_. Cheyt-sown rice 
comes up stronger and gives abetter outturn than late-sown rice. After the land 
has been prepared, the seed is sown broadcast at the rate of about one pukka 
maund per acre, and buried in by a light ploughing. 1 he harrow then passes once 
more over the field, which is thus left till Sravan. 

T here are two ways of sowing paddy, according as the soil is in the form of dust 
or is moist. In the first case, the sowing is c.illed dhuri-bitnn or dust-sowing; in the 
latter, it is called rash-buna or moist sowing. The first method of sowing tdhuri- 
bund) has been described above; in the second case irn.9/j-6i(W«'), the only differ- 
ence is that the soil_ being moist, the clods have not to be broken, and the lost 
ploughing after sowing is not necessary, the harrow only passing over the ground 
after the seed has been sown. The last ploughing is essential to dhuri-Uund in 
order to bury the seed deep enough, in tins case the seed will remain in the 
ground for a fortnight or even longer, i.e., as long as rain has not fallen, and ger- 
minates directly after the soil has been moistenr d by the first shower of yam. Of 
the two ways of sowing, the dhuri-lund or dust-sowing is preterred, as it gives a 
better outturn than the other. 

Rice fields, whether sowm or transplanted, are ploughed three or four times. 
The first ploughing is known as chirn't {lit. cutting open), the second as dobar, the 
third as uihao, and the fourth aspurdo or finish. 

Repairing nVs.— The drs or embankments enclosing the rice-terraces have to 
be repaired every year uilh a view to make them as far ns possible watertight. 1 he 
drs of fields intended for bro.adcasted rice are repaired iisuallv in Mdgh, that is, 
at the time they are ploughed for the first time. 1 here is however, no fixed time, 
excepting that the repairs must be done before the sowing time, and as the soil 
gets very hard in Cheyt and Bysdkh, the most ronvenitnt perio 1 frr doing the 
repairs is after the soil has been moistettc 1 by the winter showers. I he rcp.nrs con- 
sist in earthing up any gaps that may h.ave been made during the previous rains, 
and in adding earth to the top and sides of drs, and then m iking_ them strong 
enough to res st a sudden rush of water into the terrace, I he repairing of «Vi is 
an item ol heavy labour, and requires at least about twelve men for one day per acre, 

■^Cgnlafirig ranter . — From the time the paddy is sown til! the end of the rainy 
amount of water in the terrace bus to be constantly regulated. When 
ch ram has f.allcn, the rayat makes a narrow opening on the lower side of the 
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terrace, and allows the surplus water to flow off. ,»ut in case there has been not ! 
rain for a day or two, the opening is earthed up, and sofflcient water is kept in the j 
terrace. When the rainy season is about to close, that is, about the end of Bhedra ! 
(middle of September), the drs are made as watertigfht as possible, the rayat’s 
endeavour being to keep in as much water in the terrace as he possibly can. . 

After the paddy has been sown broadcast, nothing isdone till Srdvan, ' 
beyond regulating water in the terrace in the manner described above. In Srdvan 1 
tile plants have become S to 10 inches high, and are found more or less infested 
with grasses. In order to destroy the latter, the field is once ploughed and har- 
rowed; this operation is known as bidhdli or bidbdna. The rice plants, together 
■with the grasses, get partly buried in the mud ; the latter are largely destroyed, but 
the former come up again in about a fortnight. About a month later on, that is, in 
Bh&dra, those grasses which have escaped being destroyed are carefully handpicked 
andsen’eas excellent fodder for cattle : sometimes, two weedings are given. Aftei 
weeding nothing is done till harvest time. '1 he method of harvesting rice will be 
described later on after all the different ways of growing it have been described. In 
the western parganSiS rice is weeded only by well-to-do and intelligent rayats, as the 
operation is equally troublesome and expensive. In the police circle of Silf, adjoin- 
ing the district of Manbhum, the weeding is followed by an operation called gdehi- 
katd. It consists in filling up gaps with the plants removed from thickly-grown 
spots. This insures _ an CQual distribution of the plants over the field, and thus 
encourages them to tiller, that is, to throw up fresh shoots. The gdchi-kdtd opera- 
tion is common in Bengal, but is not so much essential in Chutia Nagpur, where the 
soil being much poorer, the rice plants do not tiller so freely as they do in the fertile 
soils of Bengal; and consequenily they do not suffer so much from being close to 
one another. 


Levid-bitiid. — This is a method^ of growing sown rice adopted in various emer- 
gencies. It is followed only to a limited extent, and being cheaper and less trouble- 
some is practised largely by the poorer rayats. It is followed under the following 
circumstances: — (1) when the rayat wants to save labour; (2) when there has 
been a heavy shower of rain, and land_ rendered thus unfit for sowing in the ordinary 
way; (3) in case there are not sufficient seedlings to plant the fields intended for 
transplanted rice; and (4) if tlirough drought in the early part of the season, broad- 
casted rice fails. As a rule, levtd-ittnd is resorted to only m the last instance. 'I he 
yield IS much inferior in ordinary years, and as the roots of the plants do not go 
deep enough, le'sid-bund rice is very precarious in years of deficient rainfall. 

On or low-ljing terraces almost any variety of gifni/ion or winter rice 
can be grown in the !ev!a-biind way. On cha'tmrd or high-lying don, two varieties 
ore generally grown, vis., karhdni and kdndo or fenjne. Both of these are of very 
hght groivth, mature quickly, and require a considerable amount of rain for their 
growth. Karhdni rice is highly prized by the aboriginal tribes, as it gives a rice- 
beer much stronger in quality than any other variety of rice. 

' If the field is intended for /^tod, it is ploughed twice in Mdgh and left as such. 

after a heavy shower of rain, the land is worked up into mud by the plough 
and the harrow, which go over it three or four times. The mud is then allowed to 
settle down for a day Or two ; the supernatant water which comes above the mud is 
then drawn away, and the seed, which has been previously made to germinate, is sown 
broadcast. The germination is effected by soaking the cleaned seed in water for 24 
hours, and then putting it in baskets, which are placed one over another with a view 
^ cause partial fennentation ; the top-most basket is covered over with a stone slab. 
The seed is kept in the baskets for another-24 hours. The sowing takes place on the 
third day, when the sprouts have just appeared ; the germinated seed is known as 
ank^'a. When the plants have struck root, the field is treated in the same way as 
for broadcasted rice. Weeding is, however, seldom given, the yield of lered-btina 
rice being too small to meet the expense of the operation, te'oid-biind rice is seldom 
manured for the same reason. 

If le-wd-biind is resorted to in any other circumstances, the land is ploughed 
harrowed, and worked up into puddle in the same way as for transplanted rice. The 
seed IS made to germinate and sown in the way described above, 

^•■“Transplanted Rice (Ropa dhan). — The seedlings arc crown 


caretuUy prepared nurseries, and then transplanted in the rice*fields. There are two 
kinds ol nureenes or 6trd nr up-land nursery, and or low- 



are OTOwn in ie-bbird. Each of the two kinds of nurseries is described bdow.' 

1 he cuItiv.ation of land intended for up-land rice nurseries and the method of 

rice. The only differences 

are that the number of ploughings in the case of the nursery is larger, being six or 
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seven and often more; the application of manure more liberal, and the seed sown 
very much thicker. Maiihdni lira is manured with ashes and cowdung, which has 
been previously burnt with a view to dtstroy the seeds of grasses and other weeds. 
The quantity applied is usually about double that given to fields to be sown with nee. 
The quantity ot seed sown in matihdnt bird per acre is seven to ^x'^iptihka maunds. 

Matihdni bird, is made in ban land or in portions of the dihdri lands, t.e,, those 
adjoining the homesteads. Upland nursery lands are known as chcerd, and besides 
yielding the seedlings are annually cropped with various rabi crops, such as mustard, 
brinjals, wheat, and barley. 

■I he time for sowing the paddy seed in up-land nurseries is from late ^eyl to end 
of Asdr, 

The cultivation of lekbira is similar to that of lewd-bund, or mud-sown rice. The 
land is occasionally broken open by one or two ploughings in Mdghs Lehhird is 
manured with raw cow dung a few days before the seed is sown. 'Ihs germinated 
seed is sown on the puddle made by repeated ploughings and harrowings. The rate 
per acre is considerably less than that for matihdni, and is about 6 maunds per acre 
of nursery. No weeding is given to lehbird. The seed is sown in Asdr and early 
Srdban, and the seedlings get ready for planting out in from twenty to thirty days. 

One acre of a rice nursery will afford sufficient seedlings for planting about 6 to 8 
acres of paddy lands. It is calculated that one kdt of land requites 40 patlds (= one 
kdt) of seed if sown broadcast, 45 pailds of seed if the seedlings are grown in up-Iand 
nursery, and 3 =i/>ai 7 os if they are grown in low-land nursery. 

Cultivation . — In Asdr, when the soil has been softened down by the rain, the land 
is broken by the plough, the embankments or an, are repaired, and water kept in the 
terrace for a few days with a view to cause grasses to rot. The water is then let off, 
a second ploughing is given, and water again shut in fora few days. The third 
ploughing (which is the last but one) is followed by a harrowing with the chovik, and 
a day or two after, the land, if uneven, is levelled by the kdrhd or the inker (harrow). 
On the day of the planting, the land is once more ploughed, and the chovik goes over 
it round and round, so that the soil and water get mixed up into a uniform puddle, on 
which the seedlings are planted in the manner described below. The number of 
ploughings is usually four, the names being the same as given under broadcasted rice. 

Manure . — Transplanted rice-fields seldom or never receive any manure, but the 
nurseries have to be plentifully manured. The rayats’ stock is too limited to spare 
manure for transplanted nee, although it is admitted that the application of cowdung 
will be of considerable benefit to it. 1 have found a rayat here and there who, being 
well off, will only grow transplanted rice; this he manures liberally and gets in return 
better crops than his neighbours. The reasons why transplanted rice is not exten- 
sively grown, and why most rayats prefer to divide their rice-fields betueen broad- 
casted and transplanted rice, have been detailed in a preceding paragraph. 

Transplanting . — The seedlings are first uprooted from the nursery and made into 
bundles, which are then carried to the field. Twelve women (the lighter field work 
being usually done by Kols and low caste Hindu women)are calculated to uproot seed- 
lings enough in one day for one acre ot land, and twenty-four women to transplant the 
same. The bundles of seedlings are thrown into the fields at adequate intervals; each 
woman takes a bundle, and with her thumb and forefinger makes a hole into the mud 
into which she thrusts a few plants. The seedlings are planted at intervals of 6 to 8 
inches. The reason for close planting is that rice does not tiller so well in the poor 
soils of Chutia Nagpur as they do in Bengal. The gdchis or clusters of nee plants dp 
not become half so thick, I believe, as they do in Bengal, showing_ how poor the soil 
of the country must be in comparison with that of the Bengal plains. The time for 
transplanting the seedlings extends over Srdvan and the first week of Bkddra. Late 
transplanted rice is extremely liable to various insect pests. 


Regulating voaier . — After the seedlings have been transplanted, and as long as 
they have not struck root in the ground, the rayat takes care that the terrace is not 
overflooded with water After the plants have come up and appear to be growing, 
the quantity of w'ater in the terrace has to be regulated in the same way-as for broad- 
casted rice. No further treatment is necessary till the harvest time. 

As a rule rice-fields are not irrigated. During the rainy months the rice-terraces 
remain more or less flooded, and the cultivator has only to regulate the quantity of 
water by alternately opening up and closing some part of the embankments. At the 
disappearance of the rain lie tries to make drs as water-tight as he can, and in this 
w.ay water can be left in the terrace for periods varying with the position and char- 
“fdinary years there are always a few showers in Hastd or 
tbaf 7^1' fortnight of Asvnn) and in Chxtrd (last fortnight of the same month), so 
orauti^n nce, which is grown on chaunrd don and more liable to 
from 111.!;- from want of moisture in the soil. The pdrhd low hinds, 

tivc of clayey’ character of their soils, are niore or less rcten- 

^khoiigh they considerably suffer from drought never turnout 
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a total failure. In the event of the drought interreiung in Aswin and Kdrtic, as was 
the case last year, the loss falls very heavily on lahuhan rice. In many villages 
1 found last year that the rayats did not take the trouble of reaping their autumn rice, 
which was merely straw and husks, and was eaten down by their cattle. In the ma- 
jority of villages the outturn of autumn rice barely reached 4 annas. 

Autumn rice flowers in late Bltddra and the grains fill up in As^in. Water is 
essentially necessary during this period, or otherwise the ears do not push up fiom 
inside the blades, and the grains remain empty', and become^ rvhat the people call 
pildi. For the same reasons a few showers in Aswin and Kdrtic would considerably 
benefit winter or nm/ion rice. 

In years of normal rainfall the neces.sity for irrigating paddy is not much felt by 
the rayats. This partly counts for the almost utter absence of provisions for irrigation 
in the country. It is, however, freely admitted by the people that the yield of rice can 
be largely increased by irrigation even in a year of normal rainfall. The subject of 
rice irrigation has been treated in detail in the section on irrigation, to which 1 beg 
accordingly to refer. 

Rice Harcest. Period. — The rice harvest extends over the two months of Kdrtic 
and Aghrdn, that is, from the middle of October to the middle of December. Lahtt- 
han or autumn rice is harvested in Kdrtic, and guriihan or winter rice in Aghrdn. 

Threshing Yard. — Before the harvest begins every rayat prepares his kharydn 
or threshing yard by scraping grasses off a convenient plot of ground, and then 
cleaning and making it even with a plastering of cowdung. If the rice-fields are near at 
hand, the kharydn is made in hdri land, or it they lie at a distance, on an adjoining plot 
of fallow In the latter case he builds a temporary straw hut, from which he 

can watch his rice-heaps. Rocky places, when they are found in .any village, aie in- 
variably turned into kharydn, as these are very easily kept clean, ana do not require 
to be changed every year. 

Harvesting. — 1 he work of harvesting is done both by men and women in Chutia 
Nagpur, but in the Five Pargands women are seldom employed for this purpose. 
Sixteen men and twenty women will harvest one acre of rice in one day, the actual 
number depending on &e growth of rice. On the plateau of Chutii Ndgpur the rice 
plant never attainsa height of more than 3 feet, and the strawis not long enough to be 
made into irc/iaVj or bundles, as is usually done with the heavier varieties of rice in 
Bengal. The stalks are accordingly cut at some distance (6 to 8 inches) from the 
ground, the stubble being subsequently fed down by cattle. In the Five Pargands 
lying below the Chutid Ndgpur plateau the soil is more fertile, the rice plants become 
of longer and heavier growth, and the straw long enough to be made into bundles. 
The hMvier varieties of rice (gtiriihati) are. when the rayat so wishes it, cut at the 
base with a view to keep the straw intact and convert it into bichali. Most portion of 
t\\e gttruhan and the whole of lahnhan rice is, however, cut some way up the stalk, 
as in Chutid Ndgpur. The rice plants, as they are reaped by the -sickle, are left on 
the ground in small bundles, which are subsequently collected into larger bundles, and 
these latter into loads, which are then carried to the kharydn and arranged into hol- 
low circular heaps called chakras with the eats on the inside. There they remain 
until the time for threshing comes. 

Threshing. — The method of threshing rice is the same' as in Bengal. From five 
to seven bullocks are tied in a line, and are driven round and round over the rice 
stalks which have been spread out in a circle. The bullock at the centre is not lied 
to any post as is done in Bengal and Behar. Occasionally two or three lines of bullocks 
are employed in order to expedite the w'ork. Four men and ten bullocks (five in a 
line) may thresh one acre of rice in six hours from morning till mid-day. Two men 
drive the two lines of bullocks, and the other two sift the straw with a pitchfork, or 
dkdin as it is called. Towards the end, the straw is well sifted by the hand, and the 
grains allowed to drop below on the ground; the straw is then gradually removed, 
buyer after layer, and the paddy, together with small broken bits of straw, left on the 
ground of the kharydn. The uncleaned paddy is then taken in a snp or winnowing 
basket, which the rayat holds as high as his head, and shakes it to and fro to let down 
the tnixed grain and chaff. The paddy grains, being heavy, fall at his feet, while 
the lighter chaff and dust are blown away to a fctance by the breeze, caused by the 
shaking. The cleaned paddy is then measured out and either stored or disposed of in 
various ways. Gord-edtd rice — rice reaped at the base of the stalks in order to con- 
vert the latter into iichdli— is threshed in the Five Parganas by beating the bundles 
over a flat wooden plank, usually the flat surface of a sagar wheel. This process 
bakes more time, but the straw is much more valuable. 

Watching. — During the harvest and threshing time the cultivator has to be per- 
petually on the watch to see that the paddy is not stolen away by dishonest labourers, 
in the he builds himself a rude triangular straw hut in which he would sit 

up and sleep at night so long as the threshing is not finished. As a further precau- 
tionary measure, it is a regular custom with the rayat to strew ashes in several lines 
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over the surface of the conical heaps of paddy, and place a dun/jhall at the top so 
that the least tampering with them will bring down the ball and upset the ash lines. 
This is especially done to prevent frauds on the part of servants in charge of the 
Icharydn. 

Harvest Manges,— Harvest wages arc paid in various shapes, and are cons'dcrab'y 
greater than ordinary day wages. Money wages are not usually paid In some places 
the reaper gets one load out of every 21 loads of paddy he reaps. In this way he can 
earn from five to ten seers of paddy in a day. In other places he gets a bundle of paddy 
stallcs every day he reaps. This may contain five or six seers of paddy. The usual 
daily wages is three seers of paddy and one poa of cleaned rice. 

Yield , — ^Tha yield of paddy ranges from 20 maunds at the best to S maunds 
per acre. Ten maunds by weight will, 1 believe, represent the average j'ield per acre. 
In the Five Pargands, the rice lands are more productive, and the average there is 
greater by a couple of maunds or so. 

The yield of straw is on the average about two maunds and a half. It should be 
remembered that the paddy grown in the district is of very light growth, and tlie bulk 
of straw is loft in the field as stubble. 

Storing.fWhen the paddy has been threshed and cleaned, the first thing the 
rayat does is to satisfy the sd/iii or grain-lender from whom he may have borrowed in 
the previous months} he then delivers over the customary quantities to the lokdr or 
ironsmith and to various other village functionaries. Out of the remainder he keeps 
apart a certain portion for family consumption for one or two months, and the surplus 
is then stored for future use. There are two ways of storing paddy and rice in vogue, 
namely, in mortis and in delts or large bamboo baskets. The mord is made of loose 
straw, and is of spherical shape. 1 he paddy is placed inside the straw, which is bound 
round and round with straw and chop or baxh ropes. The straw remains about a couple 
of inches thick over the grain, and is made tight aud hard by being bound up with ropes. 
A worn may contain 20 maunds of paddy; often much less. Paddy kept in mords 
enjoys almost perfect immunity from weevils, and keeps on the whole better than 
when it is stored in. bamboo baskets. These latter are of a roughly cylindrical shape 
with a concave bottom. They are first plastered on the inside with mixed earth and 
cowdung in order to make them airand water-tight. After bemg filled up with paddy 
the tops are covered up with straw, which is subsequently plastered over with the 
dung mixture. Delis are not in common use by the rayats for storing grain, and are 
not so safe against weevils as moras. 

Cost of Cultivation.— \t is rather difficult to estimate the cost of cultivation 
with accuracy. Agriculture is not carried on in India on the same business principles 
as in England ; the riyat never keeps account of his income and outlay. In the esti- 
mates of cost of cultivation given in this chapter, the wages of a man have been taken 
at 4 pice per diem ; the daily wages of temporary field servants vary from 5 to 9 pice, 
but as they are generally engaged for the year, their rate of wages does not exceed 4 
pice per diem. The hire of a plough has been taken at 6 pice per diem, the price 
at which it is actually let out in certain parts of the country. Neither manure por 
straw have been valued, as they are seldom bought and sold, excepting m the im- 
mediate neighbourhood of Ranchi, LohSrdaga, and such important places. 


Cost of Cultivation of Paddy sown broadcast. 

4 ploughings with harrowings (3 ploughs will plough one 
acre in one day 3 x 4 = 12 ploughs, at i anna 6 pies) . 

Carrying and spreading manure (4 men for one day) . 

One maund of seed paddy 

One ploughing and harrowing at hidhdna (3 ploughs at J 
anna 6 pies) ....... 

One weeding (20 women at i anna per diem) . . • 

Repairing embankments in Mdgh (16 men at one anna per 
diem) ......... 

Reaping (16 women at i anna per diem) . , . . 

Carrying the paddy loads to the threshing yard . . . 

1 hreshing (4 men and lo bullocks will thresh produce of one 
acre in one day at i anna for man, 6 pies for bullocks) . 

Cleaning and winnowing (3 men for one day) . 

Kent of first class don 

Abwabs (at 2 annas per rupee not unusual) 


S a. p. 
I 2 o 
040 
I o o 

046 
1 4 o 

I o o 
I o o 
o 2 o 

09° 

030 

300 

060 


Total . . 10 2 6 


Yield per acre of first class don, 12 maunds of paddy at i 
rupee per maund 


1200 
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Cost of Cultivation fer acre of transplanted paddy. 

Ploughing- Jth of an acre for up-land nursery 5 times with liar- 
rowing=Jths of an acre once, will take ai ploughs one day at 
I anna 6 pics 

Spreading manure (a men for one tlayl 

Seed paddy, 45 seers, at R 1 per maund ..... 
Pulling out seedlings (S women for one day) .... 
Carrying the bundles ol seedlings to the field {4 men for one 
day) . . . . . • . • • . • 

Ploughing one acre of field 4 limes=i2 ploughs at i anna 6 pies 
Harrowing (2 men and 4 bullocks) ...... 

Repairing embankments 

Planting (one man to distribute the bundle and 20 women to 

plant 1 . 

Reaping and threshing yard 

Threshing and winnowing 

Rent and dbwabs of one acre of first class don 


Totap 

Vield of one acre of first class don-i2 maunds at one maund 
for the rupee 
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040 
j 2 o 
030 
I o o 

I 5 o 

I 2 o 
0120 
360 


1 1 

> 3 

12 

0 0 


Pests . — Low-land paddy is subject to various insect and fungoid pests. The 
chief among them are — 

(i) Shenhi is a fungoid disease appearing in particular years, causing the blade 
to whiten and dry up. The people are ignorant of its cause and remedy. The 
amount of toss caused by bhenkn is never great in Chutia Nagpur Proper. At Jheria 
in Minbhum, 1 was tcld by many people that bhenhtt causes great damage to the 
paddy crop in some years, reducing its yield by as much as 50 per cent. There is a 
belief current among the people that if too much rain falls in Adrd (last half of May) 
and cools down the soil, bhenkn is likely to be more abundant and injurious. Tliis 
belief may be well-founded. The study of the insect and fungoid pests of farm crops, 
and above all, of paddy is very important. 

{2) Sonki, an insect pest which causes considerable damage to rice that has been 
transplanted late. The insects are minute, thin, worro-like caterpillars, which eatinto 
the blades and ear-stalks. The affected plants become white in colour. The rayat’s 
remedy consists in spells and charms, one of them being to scatter bamboo shoots cut 
info small bits, accompanied by certain spells or mantras. The time when the 
young caterpillars appear is the latter part of Bhadroemd the early part of A^in. 
About this time the leaves of paddy which has been sown or transplanted early in the 
season have become too stiff to be eaten by the young worms, but late transplanted 
paddy affords young and delicate leaves on which they greedily feed themselves, 
fills explains why paddy is infested with banki only when it has been planted late. 

(3) Chdtrd or rdfii is, I believe, a fungoid disease characterixed by the plants 
dying away in patches. 

t4) Gjindha or makhi . — This is a small winged insect appearing in swarms at blos- 
soming time. The (ly emits a most offensive odou., which is said to dry up the milky 
juice inside the young paddy grains. It cuts into the car, which falls down and dies. 
The pest is prevalent in a year of e.xcessive rain. 

Besides the above, paddy is infested with numerous insects, which on the aggre- 
gate must cause a deal of injury to it. Mr. Sen has pointed out in his report on 
Burdwan thit the main cause of the appearance of insect pests is that the rayats close 
up their rice fields and allow the water to become stagnant. This he considers to be 
a serious mistake. Whatever this may be in Burdwan, it is not so in Chutia Nagpur. 
Here the rayat, by shutting up water at the end of the rainy season, tries to save the 
paddy from drought, and al hough it runs the risk of being infested with insects, the 
rayat accepts this evil as the lesser of the two. 

C. — ^Tew.an or Su.mmer Paddy. — Tevidn paddy, as I have said before, is 
grown on land which remains moist during the summer months. Its cultivation 
resembles in every respect that of lemd-bund or mud-sown rice. The usual time for 
sowing tCTarin is the month of Mdgh. It is reaped in Bysdk and feyt, and occupies 
the field for about three months. The field should be constantly watched against 
cattle, which at the time are freely- pastured all over the village lands. From this 
cause the cultivation of tersdn paddy is not in general favour, and many fields, wrh’ich 
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arc naturally suited to it, are left fallow in the summer months. Te<vun land fetches 
much liigher rents, as they afford two crops of paddy in the year. 


2 . — Up-land Paddy {Goto, dlinn). 

Uxient of Cultivation. — In Chutia Nagpur up-land paddy ranks next to low-land 
paddy iu order of importance. It occupies, I believe, about one-third of the total 
cultivated area of the uplands. Gord, the two millets— .and mdrud, and 
maize — are the stand-by of the rayats during the three months [Dhudra, Asu^in. and 
Kdrltc) previous to the great winter paddy harvest. 

notation. — Gord takes part in two distinct rotations, both of which have been 
treated in detail in the section on Rotation of Crops. Briefly speaking, it follows 
either murud^ or nrid^ according to one rotation, and is grown on fallow land ac- 
cording to the other. On good fertile land it may be taken also after gowrfN. 

yarieties.— There are seveial varieties of gord paddy, distinguished mainly by 
colour of the grains. All the varieties are, however, coarse in character. It need 
hardly be said that gord is only another name tor dris paddy. 

Soil. — Gord paddy does well on a light sandy loam ; heavy clay soils are unsinted 
to its growth, as clay interferes with the proper diffusion of the roots. 

Cultivation. — Gord is always sown broadcast, and never transplanted as is fre- 
quently done in Bengal. In Chutia N,Agpur Proper it is never manured for fe.ar of 
grasses which coivdung invariably gives rise to; in the i' ive Par^anas, however, land 
mtended for gord is manured in the same way as mdrud, which latter is very scantily 
grown in that part of the country. , , 

Gord land requires to be thoroughly ivorked up by repeated ploughing^ and cs- 
posure to heat and cold. 


'* Baro mdsh, tero chds ” 

" Td 6 c haro gord ash ; '' 

that is, “plough 13 times in 12 months, then hope for gora paddy.”. The grasses 
must be thoroughly burnt up by heat by the time the land is fit for sowing in Jtyl or 

On land which has remained fallow for one or more years according to the fallovv 
s)stem of rotation, the first ploughing is given in the month of Bhndra. It is followed 
bv one QC two ploughings more in the «5ame month, and the land is left as such till the 
month of Mdgh. During the intervening months the rdyat is too busy with his 
harvest to be able to afford time for the ploughing of gord land,. On lands which 
have borne a crop of mdrud or urid, the first ploughing is given in Mdgh, after the 
soil has been softened down by a shower. 

From Mdgh till sowing time the band is ploughed and cross-ploughed at intervals 
of a fortnight 01 so. No other treatment is necessary before sowing, which takes 
place in late .Icyt and early Asdr. 1 he sowing is immediately preceded by a ploughing, 
and may be citbci dhulihund, i.c., in dry soil, or rashbuun, i.r., in the moist soil ac- 
cording as the soil at the time of sowing is dry, or ha* been moistened bj a shower. 
The seed is sown broadcast at the rate oi about one maund per acre. 

On the third day after sowing the land is ploughed once liKkUy and harrowed 
with the clwiuk with a view to bury the seed. 1 cannot account for the fact why ttic 
plouirhing should be given on the third d.ay, .and not immcdiateU after sowing, as is 
usually done with many other crops. Any grasses that may have sprung up, arc 
carefully hand-picked, -when the crop is about a foot high. Nothing else is done fill 

Diseases. — There arc two insect pests to which up-Iand paddy is subject. These 


(1) Bhuskd—ftn ant-like ins»ct which cals into the roots of gord dhan, and 

thereby causes some amount of injury. ... ... ti„ 

(2) A spiny caterpillar, .about an inch long', which c.auses considerable 

damage to goro and to marud in August and Septembm by I'atmg awa^' 

A few specimens of this caterpillar I sent to Air. t. C, Cotes of the Induin 
Ifirottgb the Agricultural Department for idcnfific-ition. A mua is said to be more 
abundant in the jungly Milages; the jungles probauly affording the proper n.abiU 
for the moths. It is s.aid that the iidmof was unl:nov\n some 10 or 15 J cars ago. 1 j 
lavag-ps arc not limited to gord and mdrud ; Ihcr or Ibaiching gra's has been largely 
desttojed bj this insect in m.iny jiafts of Chutia N.igpur Proper, 

Harvest — Gord paddy is harvested in the last fortnight of Bhiid'O and the first 
fortnight of Astsiti. It is reaped anti threshed in the sam** wanner as lowland 
paddv. Any detailed description is therefore unnccessarj. 
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Produce and Cost of CttUivation . — ^The produce of grain usually varies from 
5 to 10 maunds by weight of unhusked paddy per acre : on the average 8 maunds 
valued at RS. The cost of cultivation per acre is as follows: — 


Ten ploughings at 4 annas 6 pie per ploughing 
One maund of seed .... 

One weeding by 20 women at one anna . 
Harvesting, threshing, &c. ... 

Rent of one acre for six months 


B a. p. 
2 13 o 
100 
I 4 o 
180 
060 
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Total . 6 15 o 


Yield of paddy 8 maunds valuedlat R I per maund . . 800 


Gord paddy is invariably steeped before husking in the same way as the varieties 
of low-land paddy.” 

It is perhaps unnecessart', after the very exhaustive account given 
above, to say anything further regarding Chutid Ndgpur. The following 
brief passages represent the main features of the region extending to- 
wards the Santal country (Rajmahdl Hills, &c.) on the one hand, and 
Orissa on the other. 

Cultivation of Rice in the Ma'nbhum District. 

"The three principal crops of rice grown in Manbhum are gord dkdn, nudn, and 
haimanlik or dman. 

“ Gord dkdn is sown broadcast early in May on table-lands and on the tops of 
ridges, and is reaped at the beginning of August. 

“ While engaged on famine relief operations jn Bankura District during 1S74, 
Mr. Macaulay observed that in the Fiscal Division of MaheswarS, bordenng on 
Mdnbhiim, the growth of dman or winter rice was confined to the trough-like depres- 
sions which he between the undulating ridges of the surface, and that the outturn 
even in these favou ed spots was extremely precarious. ‘The only security against 
almost annual failures of the rice crop in MaheswarA lies,’ writes Mr. Macaulay, 
‘ in the substitution for dman rice of some crop requiring less moisture, and capable of 
successful cultivation on comparatively sandy soil. Such a crop is to be found in the 
south and south-west of Bankura, in Manbhum, and_ in the north-western parts of 
Midnapur. It is called tetkd and chdli rice, terms signifying grains which resemble 
one another in all their conditions so closely, that they maybe considered as prac- 
tically identical. The cultivation of this rice is gradually moving northwards, as its 
early outturn, powers of endurance, and rapid growth on the poorest soil are becom- 
ing more and more known. I will enumerate a few of the characteristics of this 
grain : — Sowing begins about the ist May, and reaping about the ist August. The 
, return therefore is rapid, and the harvest early. It may be grown broadcast, or it may 
be_ transplanted. In the former case, the ordinary moisture of high grounds in the 
rains is sufficient ; and if the ground is low, the water must be drained off, as excess 
of moisture destroys the plant. In the latter case, the clay should be kept at a 
pasty consistency, but nothing more. The rice grows well on high and sandy soil; 
in fact, 1 have seen clearings in the soT-jungle sown with it as a first crop. It will” 
however, amply repay cultivation on richer grounds, provided no water is allowed to 
stand in the fields. The cost of cultivation is only Ra to R2-8 per highd, and the out- 
turn on poor lands is s maunds, 

" Even on these, 8 or 9 maunds can be secured by careful preparation of the 
ground ; while on richer soil, as much as 12 and 15 maunds have been produced. 
The grain of telkd chdli rice is somewhat smaller than that of dman. In other 
respects the difference is slight. Its value in the market is generally a little lower. I 
have known the paddy to sell for thirty-six sers for the rupee when dman paddy was 
selling at thirty-four, and this is the proportion generally maintained.’ 

"The Nudn orAus i?tre,’which'forms theautumn crop, is sown as soon as possible 
after the first good fall of rain generally in April or May. It is cultivated on the mid- 
dle and higher levels of the terraced slopes described above. This rice is "enerallv 
sawn broadcast on the fields, but is occasionally transplanted. In either'rase the 
crop is reaped at the end of September or beginning of October. ’ 

“Aman,OT IFinfw f?iVe, is cultivated on the lowest levels of the terraced slopes and 
on moist land lying beneath the embankments of tanks. ’ 
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“ It is sown in a nursery after the first showers of rain at the end of May and begin - 
ning of June, and is subsequently planted out in the fields. Harvest takes place in 
December and January. 

“ The Anian rice is the most important crop of the district. Axis rice, as I have 
stated above, is not very extensively grown, and the produce of the gord dhdn is 
inferior to that of either of the low-land crops." (Kol. XVII., 310 .) 

Cultivation or Rice in the Singbhi&m District. 


' " The character of the rice cultivation of Singbhum is determined, as in Hazaribagh 

and LohSrdaga, by the physical conformation of the surface of the soil. Nothing re- 
sembling the great level nee plains of Bengal Pioper is to be met with throughout the 
district. Everywhere the face of the country is undulating and broken up by alter- 
nate ridges and depressions, which for the most part radiate from small central pla- 
teaux and form the channels of small streams. The ordinary kinds of rice can only be 
grown in the bottom of these depressions and on the lower levels of the slopes ; but a 
variety called gord dhdn, which is peculiar to the Chutia Nagpur Division, is culti- 
vated on the tops of the ridges themselves. The sjstem of constructing embankments 
across the upper ends of the hollows, and thus storing water at a high level, which 
reaches the crop partly by artificial drainage and partly by natural percolation, has 
not been so fully developed in Singbhum as in Hazaribagh and Lohdrdaga. It is, 
however, largely resorted to, and the kinds of land are classified by their position witli 
reference to these embankments. Thus, there are three classes of land : — 

“ (1 Berd, land of the best quality, which commands a supply of water throughout 
the year; _ . _ _ 

“ (2) Bad, land of an inferior quality, but so situated as to be within the reach of 
artificial irrigation. 

" (3I Gord, land lying on the crest of a rid^e above the level of the reservoir, an 1 
therefore entirely dependent on the natural rainfall. Homestead land and pasturage 
grounds are not assessed, and have no distinctive names. Three crops ot rice are 
ratsod..m Singbhum District, gord, bad, and berd. taking their names from the quality 
of land on which each is grown. Gord, early or high land rice, is sown broadcast on 
high land, just after the opening showers of rain in May, and is reaped in September. 
Bad, or autumnal rice, is sown on second class lands in June, and reaped in the end 
of October and November. This crop is both sown broadcast and transplanted. 
Berd, winter rice, is grown on low-lying land of the best quality, situated below a 
reservoir, and commanding water throughout the year. IJ is sown in July in a nur- 
sery, and subsequently transplanted. The crop is reaped in December. Except in 
villages occupied by the Hindu caste of Kunnis, the general stjle of cultivation in 
Singbhum is primitive, and the land undergoes scarcely any systematic preparation for 
the crop. 

“ Within the last few years, however, the Kols have made a considerable advance in 
the methods of cultivation, and now get three crops in the year where formerly they 
had only one." 

III.— Orissa. 


It is perhaps unnecessary to deal with the rice cultivation of this 
province in great detail. Large tracts of Orissa much resemble the 
rice lands which have been dealt with above under Burdwan, while other 
portions resemble the swamp rice lands of the Sundarbans. The reader 
IS referred to Sir W. W. Hunter’s Orissa, a work w’hich will be found to 
deal very fully with many features of the rice traffic. The systems of 
tenure which prevail will be found to be fully discussed, as also the soils 
suitable for rice, and the yield and price of the grain. The following pi^- 
sages may, however, be specially selected as exhibiting some of the chief 
features of Orissa rice culture. ^ 

Cultivation of Rice in thf. PuRf District. 


"No well-tested statistics have been obtained, but the following remarks are taken 
fiom a number of returnswhich have from time to time been officially submitted to, 
and accepted by. Government. Puri is strictly a rice-growing district. Of rice crops, 
the following are the most important: — (1) 1 he Biali, whichrs sown on high but moist 
land, in June or Julj, and reaped in October or November. Its principal varieties 
1 th® KoUA. and the Aswina. (2) The Sarad, which is sown on middling 

1 hi4h land in Jury, and IS reaped in December. A hundred varieties are included 
9^ Sdrad. Of these, the ten following are the most important, 
hair , KaUsur, Uankoi, Matara, Rangiasina, Nripatibhog, Gopalbhog, Basubati, 
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Bandiri, Narsinlibliog. (3) The Dalua rice, sown on low wet lands in November or 
December and reaped in April. Its most important varieties are the Pid and Kasundd. 

"The Sarad, or winter rice crop, is generally transplanted by_ the more diligent 
husbandmen ; and by this process a much larger return is obtained. If not trans- 
planted the following are the operations required for the winter crop (i' Ploughing, 
March or April j (2) sowing, May or June; (3) weeding, after first rainfall; (4) harrow- 
ing and ploughing, July or August; (5) second weeding, August; (6) laying (arrang- 
ing the crop for convenience of cutting) December; fy) reaping, December or Janu- 
ary; (S) threshing, January or February; (9) scalding (a little water is poured upon 
the paddy, which is then placed over a fire until the water is evaporated for the 
purpose of loosening the husks); fio) cleaning (husking)” {Orissa hy W. W. 
Hunter, Vol.II. app.,p. 14). 

Cultivation of Rice in the B&lasore District. 

‘‘ Rice is the staple crop of Balasoreas of all other districts in Orissa. It isdivided 
into five great genera, and forty-nine principal varieties, (i) The Da'/nn rice, sown 
on low lands in December or January, and reaped in March or April, grown chiefly in 
the Fiscal Divisions of Bayang and Kdydma. It is a coarse, red, unwholesome grain. 
Its principal varieties are the Dalua, Lakshmindrayanpriyd, Sdmanbdha,\Antaraihd, 
and Sarishphul. (2) 5 'a'f/jfyd rice, sown on high lands jin May or June, and reaped 
in July or August; common throughout the district. Its principal varieties are, 
Diidhsard, a fine white, and Kaldsuri, a coarse red, grain. (3) Niydli fice, sown on 
high lands in Mayor June, and reaped in August and September; common through- 
out the district ” {Orissa by W. W. Hunter, Vol II. app, page 44), 

Cultivation op Rice in the Cuttack. District. 

" The staple crop, in common with the other Districts of Orissa, is rice. The fol- 
lowing is a list of the principal rice crops, with_ their varieties;— (_i)5j«7i, grown on 
high land, the banks of rivers and on the outskirts of villages. It is sown broadcast 
in May and reaped in September, the soil in which it grows being called Dofasli, or 
‘ two crop’ land. There are two distinct species of Bidli rice, the Sdthiyd and the 
Baruj each subdivided into many varieties. The Sdihiyd derives its names from the 
time It takes to come to maturity which is believed to be exactly sixty days. A tradi- 
tion relates that the Bidli rice was not made by Brahma, the author of the Universe, 
but invented by the sage Viswamitra. It is accordingly considered less pure and 
prohibited in religious ceremonies. T he higher classes seldom use it, as it is a 
coarse grain difficult to digest, and apt to bring on diarrhoea in stomachs unaccus- 
tomed to it. The chief subdivision of the Sdthiyd species is the Hdrvasdthiyd, and the 
principal varieties of the Bara species are the Bairi, Inkri, Madiya, Chauli, and 
yiraisdli. (2) Sdrad rice is of a better quality and includes two great species, the Laghu 
and Guru. The former is sown in May on comparatively high land, and is reaped 
in November. Its thirteen most important varieties are, the Chhota-champd, Moira Ran- 
giasiua, Niydli, Hdrud, Lanka, Bodla-champd, Sara, Nardd, Mdnt, Bangri~pan- 
chi, Paldsphul, and Bhutiniindi. The GnrwspeciesofS'oVoid’grows on low lands, being 
sown in May and reaped in November or December. Some varieties are sorvn 
broadcast on low marshy ground ; others are carefolly reared in nursery fields, and 
transplanted stalk by stalk to higher and dryer soils. Ground covered with a foot of 
water gives a good crop, but the coarser sorts will grow in six feet, although all must 
be sown to begin with in solid land. For some, a soil having an admixture of sand 1 
{Dorasd), while for others a soil not sandy {Mdtdl), is best adapted. Some require to 
be sown early in the season, and others late. Certain varieties will not grow unless 
the land is thoroughly weeded, while others fiourish in spite of every thmg. In order 
to provide against the unceitaintics of the season, the husbandmen sow both the 
species which require flooding or which will not suffer from it, and those that will 
flourish with but a moderate rainfall.” {Orissa by W. IF, Hunter, II., 130-131 app.) 

IV.-Behar. 

Mr. George A. Grierson, in Bihar Peasant Life, gives an interesting 
account of rice culture, but chiefly in the sense of supplying an accurate 
vocabulary of the terms and sayings connected with that crop. The 
following list of terms may be found useful : — 

Dhdn = rice whether the crop or threshed. 

Chdur — husked rice, but there are two kinds of husked rice, usina 
usna or josandr, rice eaten bj the poorer classes which is parboiled’ before 
being husked, and artva, eaten by the rich which is not parboiled before 
being husked. 
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Bhdt — plain boiled rice. 

Khichrx — rice boiled with pulses. 

Golhath — rice boiled to a mash. 

Panihaia = a dish prepared by adding water to the rice left from last 
night’s supper. 

Dhanhar = land that has borne a rice crop, 

Khilmar = land recently leclaimcd for rice culture. 

Birdr or henga ~ a nursery for rice seedlings. 

Bihan or moi i = seedling rice, 

Anii or dntiya — bundles of rice ready for transplanting. 

Khdrn = twice transplanted Boro nee. 

According to Mr. Grierson there are two chief crops of rice in Behar 
with a subordinate third crop. These are: — 

/. — Broadcast Soivn Rice. 

This is known by various names, such as bdxvag or bdogi in Gaya 
bogera, and in Patna, bogha. Of the broadcast rice, the following special 
kinds are enumerated : — (r) sdthi, this is a red rice which ripens in sixty 
days. It is sown in the month of May-June and reaped in July-August; 

(2) sokna sown with the first fall of rain in May-June and cut in Septem- 
ber ; this crop is called bhadaiya ; (3) a very extensive series which are 
sown in February-.March and reaped in November-December. Mr, 
Grierson then deals with the special forms of broadcast sown rice which 
are peculiar to certain districts of Behar, As he enumerates some 53 
kinds, space cannot be here afforded to deal with them in this work. In 
Champarun and Tirhut there is a white-bearded rice known a.s kherha. • 
In Shahabad a small black and white grain which, like the sdihi, ripens in 
sixty days. “In Patna on the first fail of rain, which generally takes 
place in the asterism of Rohni, in the month of May-June, the sowing is 
commenced. Paddy which is sown broadcast is divided into two classes 
— a red, which is considered superior, and is called ltilgo7idtya, and a 
black, which is considered inferior, and is called hdra bogha. The former 
kind includes hayhanni as the principal. The ear is black.” 

2. — Transplanted Rice. 

“This is generally sown with the first rains in May-June. It is trans- 
planted in July- August (= month of Sdvian). In Patna the custom is to 
commence transplanting on the 5th of Sdivan, after holding a festival, 
called nahpancho, or the 5lh of the asterism {nakhaf). The regular harvest 
is held in November-December. Before this, however, some is cut for the 
ceremony of bisun pirii at which the Brahmans are feasted on the new 
grain.” 

Mr. Grierson then mentions some seventy forms of transplanted rice 
as known in the districts of Behar and concludes his account of them in 
the following words ; — “ Of all the above rices, the most esteemed is sam- 
jira. It is a fine kind, and when cooked its fragrance fills the house. The 
next best is basmati or basmatiya which is not quite so fine as the first. 
The selha may be considered as the third best,” 

3. — Boro Rice. 

This, Mr, Grierson says, is a poor kind of rice which is sown in Sep- 
tember-October or even in November, in the mud of the banks of streams 
and lakes. It is transplanted several times in December to February, 

_ The most instructive account of the Rices of Behar is, perhaps, that con- 
fined in Mr. A. P. MacDonnell’sFood Grain-supply of Behar and Bengal. 

Xhe main facts brought out by Mr, MacDonnell have also been reviewed 
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in the Famine Commission’s Report. Thus, for example, it is stated that 
“ The si.x districts of the Behar Dix-ision (excluding Patna) ^are those to 
which Mr. MacDonnell devoted most of his time and strength, and his con- 
clusion is that the cultivated area is there approximately 11,040,000 acres 
supporting a population of 11.530,000 people, or about an acre per head; 
that the average outturn of food produced is about li maunds, or two- 
fifths of a (on per acre ; the people require for food about a quarter of a 
ton per head per annum, and thus about one-seventh of a ton remains as 
an annual surplus to cover seed-grain, wastage, cattle-food, and export.” 
The proportion of this food-supply drawn from the rice crop is shown by 
the table gii’cn by the Commissioners for the sixteen chief districts investi- 
gated by Mr. MacDonnell. It is explained that, unlike' Lower Bengal, 
Behar possesses only one main rice crop — the winter rice— and that like the 
North-West Provinces it has a rabi crop (wheat, barley, pulses) and also a 
hbadoi or intermediate harvest chiefly of Indian-corn and millets. In 
Behar the cultivated area relative to the uncultivated is ver}’ much higher 
than in the rest of Bengal. For example, in the Saran District, out of a 
total of 1,698,000 acres, 1,566,000 are under the plough. Throughout this 
rich and fertile country the system of agriculture pursued is very nearly 
identical in most of the districts and differs chiefly from that pursued_ in 
the North-West Provinces in tlie greater importance of late or winter rice. 
“ The high lands are sown with millets and pulses in the rains, or with 
early rice, and the same land is generally sown again with rahi in the 
autumn, the dense population in these tracts creating a large supply of 
manure. The winter rice is grown year after year in the same fields, j 
Unlike Behar, in the eastern and southern divisions of Bengal, and in I 
Orissa, where the rainfall is much heavier and inundations are frequent, 
the millets and spring crops become rarer and almost disappear, and as a 
rule only two kinds of rice are sown, the early and the late [dtis and 
aman in Bengal or htali and sarnd in Orissa), the latter being by far the 
more important of the two” {Favi. Com. Hep., /., 78).- The Rabi a.r\d 
Bhadoi crops of Behar correspond to the late and early rice crops of the 
rest of Bengal. 

The following brief passages taken from 'ihe Gazetteers convey the 
chief facts regarding Behar rice cuhivation : — , 
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Ci/LriVATiotf OF RrcB rx the Patna District. 

" Rice, which forms the staple crop of the district, consists of two great divisions : 
the hartikd or early rice, and the aghani or winter rice, each of which is again sub- 
divided into many varieties. A small part of the district is cultivated with boro or 
spring rice, which, may be regarded as a third division. 

“ rile aghani or winter rice forms the chief part of the rice grown in Patna. It is 
sown broadcast after the commencement of the rains in June and July, on lands that 
have previously been ploughed three or sometimes four times. After a month, or a 
month and a half, when the young plants are about a foot high, they are generally 
transplanted. Each plant is pulled out from the land, which is soft with standing 
water, and planted again generally by women, in another field, which has been first 
ploughed and smoothed. The young plants are placed in rows from two to three 
inches apart. Rice that has not been transplants gives a comparatively poor crop, 
and all the finer sorts of rice are therefore treated in this manner. Should no rain fall 
in September or October, and if the water generally procured from the artificial water- 
courses is exhausted, the plants will wither, and become only fit for fodder. But if 
seasonable showers fall, the rice comes to maturity in November or December, and is 
then reaped. A second crop of kliesdrt, sometimes mixed with linseed, is often sown 
in October among the rice when it is in flower tgdbh). At that time there is generally 
a little water on the fields. The seed is sown broadcast, and if it is seen to germinat^ 
the water is run off so as not to injure the young crop. When a second crop has been 
sown, the paddy is reaped below the ears, and the stalks are left standing, to be 
afterwards used as fodder.” {Hviiicr’sStatistical Account of Bengal, Vol.XT, 109.) 
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Cultivation of Rice in the Saran District. 

“ Rice is perhaps sown over a larger area in Saran than any other crop ; hat it is 
not so important a staple as in the neighbouring’ district of Tirhut, from which large 
quantities^ are imported iiiif Sohansi and Rewa ,(rAn/s. According to the pargaiid 
returns, rice is sown on 366,000 acres. It consists of two great crops — the bhadai rice 
or autumn rice, and the aghani or winter rice, the latter being by far the larger crop. 

The bhadai is generall5' sown on high ground. The field is ploughed over 
several times when the early rains set in, and the seed sown broadcast in June. As 
soon as the young plants are a few inches high, the ground is weeded. The crop is 
reaped in September. The following are among the chief varieties — (i; sathi, 60 
days’ rice; _ (2) sar/ie; (z) haCki or muiiga i kdrhdni. ^ 

Aghani rice is sown on low ground. In June, alter rain has fallen, a nursery is 
selected, ploughed three or four times, and the seed sown in it. When the young 
plant has come up, another field is prepared for transplantation. The rainy season 
has now thoroughly set in, and the whole soil is reduced to the consistency of batter. 
In this the young rice plants are put, in bunches, at a distance of about nine inches 
from one another.^ This variety is much more extensively cultivated than the 
autumn rice, but it is liable to be destroyed, if rain fails at the time of transplanting, 
or in September. It is sometimes drowned by a too sudden rise of water ; but the 
kalunji variety is said to be able to keep pace with the inundation, if it does not rise 
too fast. It is harvested either in December or January.” 

II.— CULTIVATION IN MADRAS. 

References. — Returns of Agrk. Stat. of Br. hid. (iSSSSgi), 4-g; Madras 
Man. of Admin. /., 285; //•» 83) tOS ; Famine Commission Report, App. 
III., 170-174; Benson, Manual Saidapet Expr. Farm, 43 ; Nicholson, 
Coimbatore Manual, 214-216; Boswell, Nellore Manual, 38S-3gt ; 
Agri.-Hort. Soc., Ind., Transactions, VII. , 86; Jour, (old series) XIV., 
Pro, {1S66), 58. 

Area under, and Traffic in, Rice. 

The Agricultural Statistics of British India (published by the Gov- 
ernment of India) show that the Madras Presidency had in 1888-89 
6,285,806 acres under this crop. It seems probable that 12 maunds per 
acre might be accepted as a safe average yield, hence the total acreage 
may be supposed to have produced 7,54,29,672 maunds (sa)', 2,693,916 
tons). This statement is, however, the merest guess, since the yield is 
variously stated at froth 6 to 40 maunds, and 15 is probably the average 
of all fairly good crops (excluding the extremes from consideration). 

Rice is rai.sed in the largest quantities in the alluvial and highly-irri- 
gated districts of Tanjorc, Godavery, and Kistna on the east coast, and in 
Malabar and Kanara on the west coast, where the rainfall is abundant. 
Of all cereals it is the one most grown in this presidency, and it is remark- 
able that the people of Madras regard Bengal and Burma rice as not 
suited to them ; these rices have in fact the reputation of producing indi- 
gestion and diarrheea. _ , , , o 

The Madras trade in rice may be briefly revietyed for the year 1888-89. 
The returns of internal trade show that the presidency had a net export 
of 26,50,665 maunds (taking paddy and rice conjointly), but that barge 
amount went chiefly to the port towns to feed the city populations and to 
meet the demands of foreign trade. The coastwise transactions (exclud- 
ing those from port to port within the presidency) resulted in a net import of 
11,68,852 maunds coming chiefly from Bengal (the gross imports from 
which were 12,03,197 maunds). The figures of foreign trade show a net 
export of 25,77,136 maunds or 91,326 tons, the gross exports having been 
9 i, 3 A 6 tons, valued at R62,43,I49. 

The tor.al export trade in the year 1888-S9 showed an increase of 
12,562 tons in quantity and over lakhs in value, chiefly owing to the 
Wsk demand from London and Bombay and to the good harvest in the 
Godavery and Tanjore Districts. Of the total quantity exported, 70 per 
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cent, went to Ceylon; ii per cent, to Bombay; 8 per cent, to Goa ; and 
4 per cent, to the United Kingdom. 

METHODS OF CULTIVATION, SOWING, REAPING, &o. 

Space cannot be afforded to do more than denote some of the chief 
peculiarities of rice cultivation in South India, and even these will be best 
discovered by the perusal of a few of the better chapters on this subject 
taken from District Manuals. In the Madras Manual of Administration, 
useful information is given as to the soils suitable for rice_ cultiv’ation I 
and the general agricultural principles pursued. The following passage 
from that work may, therefore, be here quoted as an introduction to a j 
series of passages from the District Manuals. Of land irrigated from 
tanks it is stated — 

“Almost the only crop grown on this description of land is paddy. Where an 
abundance of water is available throughout the year two crops are grown anniiall}’, 

, but most of the land produces only one crop. The irrigation water is usually supplied 
on each occasion to a depth of from i to 6 inches, and the supply is given according 
to its abundance on every day, every other day, or every third day, during the growth 
of the crop. A depth of fiom 8 to 12 feet of water may be taken as the common 
consumption in the growth of a complete crop of paddy. In many parts of the 
Presidency the practice is to sow the paddy broadcast on a semi-liquid soil « hich is 
brought into this state by frequent waterings and stirrings. The practice is also 
common of transplanting young seedling paddy plants from nursery beds inio the 
held. Beyond weeding a.nd watering the paddy land receives no attention while 
under crop. Some varieties of paddy are only six months on the ground, others only 
four months. The crop is cut when dead ripe and is thrashed by striking the sheaves 
on a jog of wood and b;; the treading of cattle. The agricultural practice in dealing 
with irrigated land is said to be capable of improvement in the direction of a more 
economical use of water; as long, however, as the ryot is unable to apply manure to 
bis irrigated land, he is under the necessity of using a large quantity of irrigation 
water in order to secure silt in its place. 1 here are many practical difficulties in the 
way of procuring manure; there is also a deficiency of capital to invest in it” [M. M., 

In the Famine Commission Report it is stated that in Madras and 
Mysore “leaves are commonly troaden into the mud of the rice fields to 
increase the fertility of the soil.” This practice would seem in some 
measure to take the place of the rdb manure so commonly adopted in 
Bombay. 

Mr. Benson (in the Saidapet Farm Manual) does not, however, speak 
favourably of rice cultivation in Madras. But his remarks are instructive 
and may be reproduced here : — 

“ Both the cor and siimdo varieties of rice have been extensively grown from time 
to time It has been found that the amount of water usually taken for irrigating 
the crop is far in excess of its actual requirements, which is the more to be depre- 
cated, for the crop is of a low type, and produces a poor food ; it develops habits of 
idleness and unthrift in the people from the ease with which jt may be grown, and 
consequently the adoption of perfunctory methods of cultivation ; it is insanitary in 
its effects, causing, under the system of the native cultivator, the piesence of large 
bodies of generally stagnant water — ^a fertile source of malarious fever; and, finally, 't 
monopolises water which might be far more usefully employed for irrigating maize 
or wheat, either of which crops might be grown with a little of the water now used 
for paddy, whilst the food they would produce would be equal or greater in quantity 
and of far better quality What the effects would be of an outbreak of a disease on 
this crop, which might, as the potato disease did in Ireland, destroy the greatest 
food resource of the people, it is difficult to contemplate ; and yet tne extension of 
irrigation works goes on, and consequently that of paddy culture. Paday isatpre 
sent the bane of South Indian farming,” 

The following notes from district reports may be given in alpha- 
betical order ; — 

Cultivation of Rice in the South Kanaka District. 

“ The staple crop is rira. Cocoa-nut gardens are.numerous along the coast, and 
arcca plantations in the interior, gram, beans, hemp, ragi, sugar-cane, tobacco. 
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and cotton are ^rown, but not to any extent. The land is thus classified according to 
its capacity for irrigation — ij'/e, or rich wet land ; mnjal, or middling wet land ; and 
bettoo, or land watered only by the rainfall. On byle land of the best rjuafity, three 
rice crops can be raised in the year; on the best majal land, two crops; bettoo land 
produces only a single crop. "The tscncloo or carty is the earliest rice crop of the 
season, on whatever description of land it may be grown. The seed is usually first 
sown in nurseries, which are highly manured, and the plants are afterwards trans- 
planted. In about two months after transplantation, tne_ crop comes into ear, and 
about twenty-one days more is ready’ for reaping. Experiments have been made to 
introduce Carolina rite, but have not been geneially’ attended with success.” 


Cultivation or Rice in the Chinglepux District. 

Rice cultivation manifests one or two features of a peculiar kind in 
this district which will be discovered from the following extract from 
Mr. C. S. Crole’s Manual : — 

“The cultivation of paddy on Nunjah lands is made in the following process: — 

There are two modes in which paddy is cultivated— and PtUuthikdl, In 
the fiist, the land is ii rigated by water from tanks and channels, ploughed four or five 
times both lengthways and breadthways, and thus reduced to a puddle. The soil 
is then miKed with leaves and plants, dung ashes, &c. This process is called 
manuring. The land thus prepared is again plouglied four or five times. The 
clods of earth are thereby broken up and the land turned into legular mire, also 
the leaves and the manure become rotten. A harrow is then drawn over the 
surface in order to smoothen it. Then seed corn is put into a pot and steeped 
with water, kept so for three davs, it is taken out and sown broadcast in the fields 
thus prepared, while there i-. a little ivater in it. The next day the field is drained 
and is left for four or five day s to get dry. Within that time the seeds sprout up 
to the height of i inch. It is then watered little by little. The sprouts grow up 
gradually. If the field is regularly weeded, the growth will be commensurate to 
the fertility of the soil. Three merkdls oi seed of 8 measures each are soivn on 
an acre of land and will geneially produce a 100 vierkdls oi paddy in return if 
the giowth flourishes. 

There is another mode of cultivation in which the seed is sown m a small plot 
of ground renderedmiry, and is left to glow for 40 or 50 days, and when it has shot 
up to about a foot high the young rice is transplanted into the field where it is to 
grow ."iiid which is ploughed and prepared for that purpose. The held is kept 
inundated fora consideiablc length of time and the weeds are regulaily plucked 
out. This third kind of cultivation requires four merkdls of seed per acre. If too 
many seeds are sown in any portion of a field, the surplus plants are transplanted to 
other parts. This is common both to Puhithikdl and Settukdl cultivation. Even this 
yields a good harvest. The grounds for this manner of cultivation by transplanta- 
tion are that there is a particular season for the cultivation of every product; that 
it is impossible to plough all the fields arid sow the seeds therein in one and the same 
season, and that sowing in nurseries taking place at the same time as the held that 
is regularly ploughed is sown, the transplanted cultivation gets ripe for harvest 
about the same time that the other fields do. This kind of cultivation by trans- 
plantation is very common in this district. at • ; i j ....t- 

Pultihikdl or dry seed cultivation is commenced when the Nunjah land is wet 
with rainfall. It is then ploughed lengthways and breadthways four or hve times. 
Then it is manured with dung ashes and other rubbish and again ploughed four or 
five times when the seed is sown. The growth is produced by the moisture ot the 
ground. It is again left for a month and a halt or two to grow m the moisture 
caused by the rainfall and not by irrigation. After this period the fields are Kept 
constantly irrigated, weeds plucked out, and equal distribution of plants attendea to. 
There will be a good yield only if there be sufficient rain between the sowing season 
and tile time of irrigation, otherwise* the produce will be but meagre. The principa 
points of difference between dry-seed cultivation {PuluthiKdlj S-ud sprouted-seed culti- 
vation iSetiuhdl) are that the former does not require irrigation for two months alter 
sowing, and that the same affords greater facilities for cattle than the latter in point 
of ploughing. In some cases before commencing both the above sorts of cultivation, 
sheep and cattle are folded in the fields to be cultivated. The fields are then 
ploughed. Indifferent cultivators and those who hold lands beyond their capabilities 
do not add to the fertility of the fields by using manure and leaves, either previous or 
subsequent to tilling. This kind of cultivation does not yield a good crop. If the 
soil is a very fertile one there may be a pretty good crop. If the cultivation be only 
seasonable, it does not matter much ; even if there be a little deficiency in manuring 
there will still be a good crop. The chief descriptions of paddy cultivated in Nunjah 
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lands in the districts are Samba Kar and Mana Kattci. Of these. Samba js of the 
best its rice being while in colour ; Kar ranhs next, 'the third and last is ill niiaKnf . 
The' rice of the two latter is a little red. Of one and each of these sorts there are 
different kinds with separate names.” . i . • , e 

Oi the Samba kinds Kodam Samba is cultivated in the beginning o* the cultiyation 
year, ids., about May or June. Thisis besides generallycultivateo in yillagp irrigated 
by river channels and in those watered by; tanks containing the remains of the previ- 
ous year’s supply of water. The cultivation yields a good crop too. In many P'^ces 
a second crop is raised about the month of December or January on lands on which a 
first crop of Kodam Samba has been already raised during the year. All the other 
kinds of Samba are generally cultivated from the month of July onwards. _d'jr«wo«y 
or Kalavait Samba and Cliinna Samba are raised abundantly in this district, and 
the other kinds are raised in certain parts of this district to a certain degree. Kddam 
Samba and yudatn Samba are raised in dry seed cultivation in geeat quantities. . i he 
vast extent to which they’ are raised is attributable to their not being so readily liable 
to wither even though rain fails. Whereas, if the rainfall is short or the lands get dry 
a little, the cultivation is seriously affected with regard to the other kinds. In places 
where there is not a large supply of water, thiee months’ Samba and two months’ 
Samba are cultivated. Iliey rarely yield a good crop. In many pki.ces ttyo crops of 
Kar are raised in a year. Muia K ar and Peritm Kar are raised m this district in large 
quantities. The raising of the first crop generally commences about the month of May 
and June, and the second in December. The second crop is raised on the very same 
fields on which the first crop has been already raised. The various kinds of 
Mosdnam are cultivated to a good extent from the month of July, the season for 
Samba. Pum Pilai is cultivated in the foreshores of tanks and pools just previous to 
the rainy season ; and even if water after rainfall stands to a height of a half or three- 
fourths of a yard, it shoots up higher than the level of the water and yields a good 
outturn. Some of the species of KAx are raised to a slight degree in certain villages 
in dry seed cultivation. 

Manakat, the 3rd class, is cultivated on a small scale about the beginnmg of the 
■ official year, i.e., in April or May, in lands irrigated by wells, S:c. In some villages 
where there is a sufficient supply of water, the above kind of ped^’ is cultivated by 
sowing seeds or by transplantation about the month of January or February in lands 
where a harvest of Samba has been reaped. This yields a tolerably good crop. 
Pisini is raised in dry seed cultivation on high level Nunjah lands. This grain is cul- 
tivated in dry (Punjab) lands which are not without moisture. No irrig.atinn is re- 
quired to raise this kind of paddy. Like Punjab crops moisture alone contributes to 
the growth of this com. The outturn is not great (Ramasviimi Ayyar Mirasidar 
in D. M., p. 36, et. seq,). 

Cultivation of Rice in the Cochin District. 
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Rice forms the staple of cultivation, and some fifty separate races 
are locally distinguished.. The best land supports three crops annuallyj. 
Next to rice in importance, cocoa-nut engages the attention of the culti- 


3 ^ 


vators. 


Cultivation of Rice in the Coimbatore District. 

” Rice is said to be of almost endless variety, but may be roughly divided into three 
months {kar) and five months {samba) paddy; the former is grown both as a first 
and second crop, the latter, save very occasionally, onlv as a second orlsingle crop, 
and in the cold weather. The best known varieties of these two sorts are tabulated 
below. Dry land paddy is also added, but is rare. 


Coimbatore. 
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Three months — ATar. 


Four to six months — Samba^ 


Dry land. 


Kuruvei* 

Annatkdnam, 

A ru vathu m^kodei* 


Samba. 

Kalingardyan samba, 
Kdrtigai samba four months, 
Molagi or Sevimolagi. 


Siiritna^velli. 


i 


Eilhervariety succeeds rnH or other so^atled dry crop, or paddy. ^ The treat- 
ment, season, and yield are different in each taluk owing to the variety of water-supply 
and soil. 
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CULTIVATION Common fcatmcs are as follows: — 

Madras Fiist crop (if/r). The ground is prepared in June and July in the usual way by 

swamping, cross-ploughing several tunes, green-manuring and smoothing with the 
beam. Seed is generally sown broadcast at the rate of from 24 to 30 Madras measures, 
or from 1 to ii bushels per acre; in the fourth week the land is weeded and the plants 
thinned out if necessary, and bare places planted up. "I here is no subsequent weed- 
ing ; water is let on as often as possible, and haivest takes place in September, 
October, There are occasional exceptions to the rule, in some lands of Ncrur 
(Karur tahtU) samba is grown as a first ciop from July to January, bc.ng transplanted 
in the usual way; kurnvei as a second crop, transplanted from January to May. 
Kt/ruvei is, in otner lands in this village, either sown broadcast or transplanted, 

1 he quantity of seed sown vanes greatly according to the ryots, and this point is 
not clearly made out. In Erode, Karur and Udamalpet it is represented that sowing ; 
in nurseries takes more seed than sowing bioadcast, wheieas the reverse is said to 
be the case in other taluks. The estimates of seed everywhere seem excessive, e-g,, 
.30 to 36 measures (S4 to loolb) per acre transplanted, and from 24 to 60 measures 
(68 to iCSlb) for broadcast sowing. Full enquiry, however, shows that seed is used 
extravagantly j the nurseries are sown so thickly that much must be wasted, and the 
seedlings are transplanted in bunches of from four to ten according to size and the 
quality of the ground. If the soil is rich and the plants good, four or five seedlings 
will form_ a bunch and be planted at from 6 to 8 rnches apart. It might be ascertained 
by experiment whether the use of so much seed is needful or useful. < 

Second-crop paddy (by which is understood a crop following a first crop either of 
ragi or other dry grain or of paddy). This may be either Ktiruvci or samba. With 
good irrigation, as in Erode, the Cauvery channels of Kariir, and under the Amara- 
vati in the better channels and in good seasons, samba is the rule as a second crop. 
This is usually transplanted from nurseries prepared in October. After the fiist crop 
is reaped in October, the land is again prepared by ploughing, green-manuring, 
treading and levelling, and the seedlings rapidly tiansplantcd in November-December, 
T hero is little difference between the second crop and the single crop paddy 
cither in yield, kind or season ; it maybe briefly stated that, as a rule, except in Satya- 
mangalam, the first crop is a short one to take advantage^ of the water and season 
before the chief crop IS grown. 1 he quantity of seed required is said somewhat to 
exceed that for the first crop. 

In certain taluks there arc differences both in crop and in practice. In Polldchl, 
where the south-west monsoon brings considerable rain, and in a few lands in Uda- 
malpet, paddy is grown on dry land, as a first crop. It is sown broadcast in June 
and reaped in September-October. In Udamalpet the practice is similar to that in 
Polldchi, but is rare. In Karur, and occasionally elsewhere, samba and kuruvei 
paddy arc grown in gardens as a cold weather transplanted crop frorn November to 
March ; it is watered every day ; a quantity equal to about one inch being let on after 
transplantation, for about ninety days out of four months,_allo\\ing for ram and a ces- 
sation often days before reaping; according to experience,^ the surface of thepoil 
must always be covered with water. Hence about seven_ feet is the quantity raised 
and used, and about six inches falls as rain. The outturn is heavy, ^obably owing to 
a good physical condition of the soil, vie,, from 3,000 to 4,3001b. The yio|d and the 
quantity of water used are noticeable; the quality is also said to be superior to that 
of wet land paddy. It is also to be noted that paddy so cultivated sends down short 
tap-roots which arc wanting in rvet-land paddy; this is readily explained by the 
difference in the condition of the sub-soil. 

The chief pest is an insect called navei-puchi, whitish, and frorn half to one inch 
long; it bores into and feeds on the tender plant, which then produces only empty 
huSks,” {in D, M. by F. A. Nicholson, pp, 214-216.) 

Ganjam. Cultivation or Rice in the Ganjam District. 

370 It has been stated: — “Agricultural operations commence in June, during which 

month the rain of the south-west monsoon usually begins to fall. In June the early dry 
grains and paddy seed (Rice) intended for transplanting are sown. Rice is sometimes 
sown broadcast,but is usually transpl.mted from specially-prepared seed beds In July 
and September an ample and continued supply of water is essential to the growth of the 
young plants. The reaping of the rice or paddy crop commences soon after the ist 
November and sometimes lasts until the isth January, according as the season has 
been early or late. An early season betokens, as a rale, a favourable harvest. The 
dry grain crops (i.e., those grown upon unirngated land) and early paddy are reaped 
between the rst September and the 15th October. The after crop of dry grains 
continues, however, to be reaped from the middle of February to the beginning of 
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April. A second crop of rice in Gan jam isalmost unknown ; it occurs, however, in a 
tract of land not far from Ichapore, border'mjf upon the sea,” [M. M. of Aiiii., 11., 

^ Cultivation or Rice in the Godavery District. 

Rice is said to be the chiefcereal. There are two important kinds (ai 
Rice transplanted (white paddy), of which five distinct sorts are recognised. 
These are sown in May and July, and reaped in November and January. 
But two other sorts are recognised, and these are sown in June and reapM 
in October. The white rices are raised on marshy land. The second 
great section (6) are the black rices : these are sown tn June and harvested 
in October. 

Cultivation or Rice in the Kistna District. 

In the Madras Manual of Administration it is stated there are three 
classes of rice crops grown in this district; these are pwiansa (early crop), 
sown in May^or June, and reaped in September; peddn (gfreat or middle) 
sown from July to September, and cut between November and February j 
and pdra (late crop), sown in November and December, and gathered in 
February and March. “ Rice of all kinds is sown in regar or black soil. 
The area under rice in 1SS3-S4 was 357,394 acres or rS-7 per cent, of the 
cultivated area. The price of the best rice per garce (g, 9741b) was, in the 
same jear, R370,” (M- M., p. 83.) 

Cultivation of Rice in the Madura District. 

It is stated that the rices grown are of several varieties, which differ from 
one another considerably in respect of productiveness, rapMity of growth, 
weight of grain, colour, taste, and wholesomeness. A statement is given of 
some 30 kinds which shows their seasons of sowing and reaping and the 
number of days which each kind takes to reach its various stages of growth. 
The period which they occupy the soil may be said to be from August to 
March. The finest kinds are those known as Samba and Mtlagi t these 
forms germinate in five days, are transplanted in 25 days, form the ear in 
J05 days, and are harvested in 45 days more, thus taking in aii six months 
The progression of merit may be said to extend from the rapid to the 
slow growing forms. But the author of the Manual may be allowed to deal 
with the chief features of the Madura rices, as it would serve no useful pur- 
pose to give only an abstract of his opinions 

“ It is observable that Pisnnam rice !s not now grown in the Madura District, but 
at the beginning of the last centuiy was extensively cultivated. One of the Jesuit mis- 
sionaries of that time speaks of inmiin and FrsaVoui as the two principal varieties 
grown in the Ramnad zemlndari. This is the more curious as Pisottam appears to be 
extensively grown in both Tanjore and 3’inneveIJy. I suppose it has been discovered 
that the soil and climate of Madnra are better suitrd to ililagi. 

Rice appears to be grown on almost every description of soil indifferentl;’, the only 
essential being a constant supply of water ; but the richer soils yield of course much 
larger crops than the poorer. 1 he seed is sometimes sown broadcast in the rice-heWs, 
but, as a irtfe, it is sown in nui series specially prep.ared. In the former case the expense 
of cultivation is light, but the produce is not very remunerative ; in the latter, the crops 
arc gcneially good. Sometimes the young plants raised in a nursery are transplant- 
ed into a second nursery and afterwards rejrar.splantcd into the field, and where this 
is done the yield is much larger than is ordinarily obtained. 

The times of ploughing, sowing, transp1antlng,.&c., vary very considerably in 
different seasons according as the rain -are early or fate, plentiful or the reverse, and also 
according as lands lie near to or far from sources of irrigation and are rapidly or slowly 
supplied with water. But probably, as a rule, the ploughing is done in June or July 
after the early rains have tlioiougbly softened the ground and the seed is sown in 
the nurseries at the end of July or beginning of August. After about 30 days the seed- 
lings are fit for transplanting, and in January the crop fe ready for the sickle. 

When refransplanting is resorted to, the young plants are suffered to remain in 
the second nursery about thirty -five days. Weeding is done about a month after 
sewing or transphanting .is the case may be. During the whole time the plants are in 
the ground they must stand m about 2 inches of water, which should not be allowed 
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to stagnate; or they will become weakly and diseased and will not yield a good crop 
unless they be refreshed and stimulated by pretty constant showers. 

The best farmers in Madura like light falls of rain at intervals of about 30 dajs. 

In lands well supplied with water as soon as the January ciop is got in, prepara- 
tions are made for a second crop of rice (Mdsi Kodci) which is raised in the same mode 
as the first and comes to maturity about May. Or, if the season be impropitious 
during January and February, the second sowingwill be in March or April or May, and 
the second leaping in July or August. The second crop will then be called the Adi- 
Kddei. Sometimes there will be three crops of rice raised in succession in a period of 
13 or 14 months. Rapidly-growing and inferior kinds of rice are always grown for 
second and third crops. 

Where the irrigational supplies are sufficient the second crop is either one of rice, 
plantains, sugar-cane or betel vines according as the nature and properties of the soil 
favour one or the other of those piodncts; but where the supplies aie scanty and in- 
sufficient for the highest kind of crops, rag:, kambii, chqlam, laraeno'c rapesecd will 
be cultivated immediately aftei the kaldvi or principal rice crop has been reaped. 

1 he manure used in rice cultivation consists of every kind of leftise procurable. 
No one can be more careful than the Madura ryot in utilising every thing (excepting 
always human excrement) which can assist him in raising to crops. T he dung and 
urine of cattle, goats, horses, asses, sheep, and bats, ashes, lime, sweepings of liopses, 
husks of paddy and other grains, the skins of fruits, decayed leaves of various Kinds, 
bark, muck from the tan pit, milk hedge. varagn,s.nA oilier straw are some of the many 
substances commonly used as manure, and it appears that many of them arc applied 
only in particular circumstances and on highly scientific principles. '1 he practice of 
diluting manure with large quantities of water seems to be Known to (he ryot and 
various modes of making, altering, and correcting soils are well understood. The flu- 
viatile deposits found in the beds of channels and tanks are largely made usc of. 1 h • 
principle of raising different crops in rotation is also understood and to a limited extent 
acted upon, but the peculiarity of the mode of agricultuie nccessirily followed in a 
country where deep ploughing generally ruins the soil, precludes the ryot from going 
exactly the same road as the English farmer. 

Rice IS commonly boiled or eaten hot or cold in distinct grains with salt, chatni, 
curry, &c., or it is ground into flour from which are_ prepared cakes and sweetmeats. 
It is also used in many ways too numerous to describe.” (Z>. M., />. 102,) 
Cultivation op Rice in the Malabar District. 

Of this (Jistrict it is stated in the Madras Manual of Administration 
that — 

“Rice is sometimes sown broadcast, but is usually transplanted from nursery beds. 
The fimt or kamzy crop is sown in April and .May, .and cut in August and Septem- 
ber. The second or malaram (January) crop is sown m September and October, 
and reaped in January and Febru.ary. These are the principal rice harvests, but 
there arc intermediate crops in some places; and a third, known as poonja, is sown in 
February, and reaped in April or May. The greater portion of l.and,_ however, bears 
only one crop, _ Within the last twenty years, riceculiivation has considerably extend- 
ed, but very little improvement has taken place in the qu.ality of the rice, although 
experiments have been tried in the district with Carolina paddy,” (M, M., II., tOS.) 

Cultivation op Rice in the Nlllorl District. 


Mr, Boswell, in his District Manual, says there are some ten different 
kinds of rice grown on wet lands. He then gi\es the following instructive 
passages regarding the systems of cultivation pursued : — 

“ A few other descriptions are occasionally met with in v.arious localities, but the 
extent to which they are cultivated is insignificant, .and particuhrs .are not, therefore, 
gone into. Wet ciiltiv.ation is carried on under two distinct systems, termed yiltt;adn 
and Kiidappn. _ I he former may be explained as the dry-ploughing, and the latter as 
the wet-ploughing system. Vehgnda cultivation is only adopted where the supply of 
irrigation will not suffice early in the se.ason for the land to be ploughed wet undi r 
Ktidappa, and where the soil may be foamy or light sandy .and so favour that mod» of 
cultivation. He.avy rxem/fu soils cannot well be cultivated undcf th. sy’tein. Tht 
quality of the irrigation supply and the nature of lb'- soil determine, (here fore, the 
of cultu.ation to },e pursued. 

* Whilst a large merits of foims of rice arc culiiv.al»d under AVdrt/>/<rr, only p^da 
sartnaiari, lada 'r/uiorr.rrr, and kaltnrr vmriAun .arc rcgiil.arly put down undt rrr/r- 

'^qldom, pjfAarir.m, and vin^nunm are thus ctilti..a(i'ii f. 
r' or'* earl V (.ains ihe l.iainy and li-dit s-'ndy soils to Ij* s,wn Under 
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diitnct. Where the irrigation is as regular as it now is under the anicut-supplied tanhs 
and those led from the river channels, the rjots may eventually realize tlie very great 
advantage_ to be derived from_ transplanting the paddy. The advantage which the 
transplanting system may be considered to have over the broadca'-t system is that 
the former admits of well-grownand vigort us young plants raised in highly manured 
beds being transplanted, which readily take root, and having the start, are able to 
vanquish the weeds which at once spring up beside th“m. Under the latter, or 
broadcast system, the weeds sprout with the young naddv, and, as the latter grous, 
it has tc c'ntend for existence against the weeds, and the growth of the paddy is 
consequently moie or less checked The ryots object to the transplanting system on 
the score of the labour involved; but, although the actual labour requisite at one 
time may’ be greater, it would not collectively be as great as that which must neces- 
sarily be expended in the several operations of weed! 1 g. The transplantirg system 
may be 1 egarded as particularly advantageous for the poorer desciiptions of soil, 
inasmuch as a strong and healthy plant once transplanted in poor land is able to 
thrive better than seed sown in land deficient in strength, which affords the plant but 
slight chance of growing vigorously at first. Another and important advantage is, 
that the tiansplanted crop will mature with irrigation for aless period by some twenty 
or thirty days than the broadcast-sown crop. This latter question affects only the 
kitdappa cultivation, not the veltsada ; under the latter, the period that water is 
required is less than undei the transplanting system. (ZJ. M.,pp. 3SS-3gi.) 

Cultivation op Rice in the Tanjore District.’ 

_ “ Rice is the staple crop of the district, and is raised almost entirely by artificial 
irrigation. It is grown chiefly in the delta of the Cauvery, and to a much smaller 
extent in the upland portion of the district, under tanks fed by the local rainfall. 
The rice grown in Tanjore consists chiefly of two species, m'z., kdr and pishanatn, 
each including minor varieties. A few coarser sorts are sown broadcast, but this 
mode of cultivation is very limited, being carried on only In a few places beyond 
the delta, and there on rain-fed land. In all cases of irrigated cultivation, young 
plants are raised in seed-beds and transplanted. Tne kdr is planted in June and 
reaped in October. The pishanatn in July and August and reaped in January and 
February. ” (iff. M. of Adm., p. 127.) 

The former are the inferior, and the latter the superior, class rices of 
the district. Kdr is referred to two kinds, kadapptt and kdr proper, and 
the pasdnam is similarly spoken of as of two kinds, samba and pasdnam 
proper. The following account of Tanjore rice cultivation is taken from 
the District Manual ; — 

"The dates of actual commencement and termination of agricultural operations 
vary in the different parts of the district. This is due to the first supply of freshes 
reaching the eastern portion of the delta later ; not that a flood takes any number of 
days in travelling within the district, but because the early flood is almost wholly 
utilised westward, and the cultivators at the eastern end have to wait until the more 
copious and, therefore, uninterrupted scries of freshes reach them. Thus, in the 
further west of the delta, the kdr cultivation (plinting) begins in May and the crop is 
hai vested in September. l'he/>asdKam cultivation begins in September and the crop is 
harvested in January when (oftenerafew days before} a third crop, a pulse called 
tiayal-payarn, * is sown and picked in tw'o months, i.e.j in March. This pulse requires 
no ploughing and grow's chiefly with the aid of the moisture that remains in the fields 
and succeeds even if there be no rain afterwards. In the extrerne east of the delta, on 
theothci hand, where more than one crop is hardly ever cultivated, the cultivation 
begins in August and sometimes (as when freshes are later than usual) in September 
and the crop is harvested in March. Where only one crop is grown in the year it is 
more generally one of seven months’ duration from planting to reaping. The general 
mean may be taken broadly as four months, from July to October, for the kdr species, 
and as six months, from September to February, for the 

\Vherever two crops are raised, the second is usually one of the quicker-growing 
varieties of sembd. Taking the delta as a whole, the proportion of kadappu kdr 
species to the entire paddy crop may be taken to be one-sixth. 

The kdr species draws more wat^-r and yields a greater abundance of crop 
than the pasdnam. It will bear almost any amount of moisture without being 
injured. In times of old when the rainfall in October and November used to be 
very heavy with, at the same t ime, high floods in the rivers, it was usu.al to reap the 

pulse, the prefix being intended to distinguish it from the dry 
j, .1. and pulses which are grown more generally on high level lands. 
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kdr crop in the very midst of rain and with water standing- in the fields 2 feet deep. 

Throughout the delta the invariable mode for irrigated cultivation is transplant- 
ing. Kuttulei is the only variety of paddy sown broadcast, but it is grown chiefly 
in the upland parts of the district. In some villages in the central part of the delta, 
one of the varieties of pasditam, called oHadan, is planted along with kadapptt 
proper; when the latter, which grows quicker, is reaped, the ends of the o//( 7 rfn« 
plant, then about half-grown, are cut along wjth it, and the latter then shoots up all the 
more luxuriantly for it and comes to maturity at the usual season of the pasuiiam 
harvest. In this case the seeds of the two varieties are mixed together (in the propor- 
tion of ^ kadappu and i ottadans before they are put down in the nursery and the 
young plants of both, which are hardly distinguishable, are planted promiscuously. 

Allusion has been made to the pulse (Vayal-payaru) grown as a third crop on 
paddy lands. More generally, however, a dry crop forms an auxiliary to Only a single 
crop of paddy', being adopted as an alternative where, as often happens, the available 
supply of water is not sutheient for two paddy crops, or the mirdsidnrs cannot afford 
the requisite labour. The dry crop is either the pulse above mentioned, .gin^rfly or 
rag ! ; the latter two require ploughing, but it is only ragi that is planted. This addi- 
tional crop is raised either before or after the paddy season. In the first case it is sown 
or planted, as the case may be, with the aid of the summer shower or the first fresh 
when it happens to come earlier than usual, but cannot be relied on for beginning 
operations for the cultivation ot a regular wet crop. In the second case, if the diy crop 
\s gingelly or rngi, the field is ploughed when there is yet moisture in it. The crop 
is then sown or planted in February and reaped in May, being matured entirely by 
the summer showers (D. M.,p. 354, ei seg.). 

Mnntire . — As a rule, in the case of irrigated itaitsei or rice cultivation it is only the 
fields on which two crops are raised that are manured every year, and even these not 
invariably, for it is net always that the required manure is available. Single-crop 
lands are generally manured once in five years; in some cases not at all, the latter 
being often the case when the holdings are very large, and also when, owing to the 
' tuirusSddr not residing on the spot or other causes, tt>e cultivation is neglected. In the 
more western and better irrigated parts of the delta the alluvia brought down by the 
Twer freshes and the stubble, which is ploughed into the soil, are generally believed 
to furnish the required manure, and ordinarily manure is considered essential only 
where the soil is_ poor or the rice lands depend for their irrigation on the drainage of 
those situated higher up, which brings them little or no alluvial matter. In the case 
of dry cultivation, as also of irrigated cultivation under tanks and wells in the upland 
parts of the district, manure is more generally employed, great pains being taken to 
procure it. 

The mode of manuring generally adopted is by enfolding sheep and goats or 
cattle; the former being more commonly employed. Cattle manure preserved in 
houses and in cart and cattle stands, vegetable mould, ashes and other refuse of cook- 
rooms, night soil and silt scraped from the beds of dried-up tanks are also used, but 
all these, except perhaps vegetable mould, can be found in sufficient quantities for 
only small holdings. (ZJ. M., p. 34S.) 

notation . — In the case' of irrigated cultivation there is no rotation of crops, except 
that the land usually devoted to paddy is sometimes planted with betel vines or 
sugar-cane. Such instances, however, are rare. ” (D. M., p. 351.) 
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III.— CULTIVATION IN MYSORE. 

References. — Mysore & Coorg Gazetteers; Agricultural Statistics pub- 
lished by the Government of India, 

METHODS OF CULTIVATION, SOWING, REAPING, ic. 

Next to J'dg-i, rice is the most important crop in Mysore, though the 
area under cultivation is gradually declining. In 1S70-71 it covered 25 
per cent, of the cropped area, while the statistics of 1874-75 show it to 
have fallen to 10 per cent. Rice is grown to a more or less extent in all 
the districts of the Mysore State. It is most extensively cultivated in She- 
mowa (i6i,oco acres), Hassan 164,783 acres), Mysore (59,891 acres), and 
Kolar ('5d,4i2 acres). 

Three methods of cultivation are practised in Mysore, namel)’ (ist) 
the bara batta or punaji, in which the seed is sown dry on the fields ; (2nd) 
mole, batia, in which germinated seed is sown in fields reduced to a pud- 
dle ; and (3rd), the ndti. in which the seed is transplanted from a nursert' 
after it has attained a foot in height. ^ 
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Tlie extracts from the Gazetteer of Mj'sore and Coorg, by Mr, L. 
Rice, given below, fully describe the above-mentioned methods of rice culti- 
vation : — 


I 


I 


Dry Srhd Cultivation. — In the hnin crop the following is the 
management of the dry seed cultivation. During the months of Phal- 
gnna, Chaitrn, and Voisdkha, that is, from February till May, i^lough 
twice a month, having, three days previous to the first ploughing in 
Plidiguna, softened the sojl by giving the field water. After the fourth 
ploughing the fields must be manured with dung, procured either fiom 
the city or cow-house. After the fifth ploughing the fields must be watered 
either by rain or from the canal; and three days after, the seed must 
be sown broadcast and then covered by the sixth ploughing. Any rain 
that happens to fall for the first 30 days after sowing the seed must be 
allowed to run off by a breach in the bank which surrounds the field, and 
should much rain fall at this season, the crop is considerably injured. 
Should there have been no rain for the first thirty days, the field must be 
kept constantly inundated till the crop be ripe ; but if there have been 
occasional showers the inundation .should not commence till the forty-fifth 
day. Weeding and loosening the soil about the roots of the young plants 
with the hands, and placing them at proper distance.s, where sown loo close 
or too far apart, must be performed three times ; first, on the 45th or 50th 
day; secondly, 20 days afterwards; and thirdly, 15 days after the second 
weeding. '1 hese periods refer to the crops that require seven months 
to ripen, In rice which ripens in five-and-.a-half months, the field mu.st 
be inundated on the 20th day; and the weedings are on the 20th, 30th, 
and 40th days. 

Sprout D srro CULTIVATION. — Mr. Rice giveslhc following descrip- 
tion of the method followed in the sprouted seed cultivation in the ktnn crop. 
The ploughing season occupies the month of Asha thn (Junc-July). During 
the whole of this time the field is inundated and is ploughed four times; 
while at each ploughing it is turned over twice in two diiferent directions 
which cross each other at right angles. This may be called double plough- 
ing. About the first of Sravann the field is manured, immediately gets a 
fifth ploughing, and the mud is smoothed by the labourers’ feet. All the 
water, except one inch in depth, must then be let off, and the prepared seed 
must be sown broadcast. As it sinks in the mud it requires no labour to 
cover it. For the first twenty-four days the field must once every other 
day have some water, and must afterwards, till ripe, be constantly kept 
inundated. The weedings are done on the 25th, 35th, and soth days. In 
order to prepare the seed it must be put into a pot, and kept for three 
days covered with water. It is then mixed with an equal quantity of rot- 
ten cowdung, and laid on a hc.ap in some pait of the house, entirely shel- 
tered from the wind. 1 he heap is well covered with straw and mats ; and 
at the end of three days the seed, having shot out sprouts about .an inch in 
length, is found fit for sowing. This manner of cultivation is much more 
troublesome than that called dry seed ; and the produce from the same 
extent of ground is in both ne.arly equal ; but'the sprouted seed cultivation 
gives time for a preceding crop of pulse on the same field, .and saves a 
quarter of seed. ' 

Cultivation by transplanting the .seed.— Mr. Rice says that 
two distinctions are made in this method, the one called laravdgi or by 
dry- pi aats • ihc o\.hcr cMcd ntrdgi or by svct-plonts •, and that for 
both kinds low land is required, 

Uy.) B a t'avdgi or dry-plants , — ** Labour the ground at the same season, 
and m the same manner as for the dry seed crop. On the first of Jeshta, 
or in May, gKc the manure, sow the seed a cry thick, and cover it with the 
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plough. If no rain faltbefore the 8th day, then water the field, and 
again on the 22nd ; but if there are any showers, these waterings are 
unnecessary. From the 45th till the 60th day, the plants continue fit to 
be removed. In order to be able to raise them for transplanting, the 
field must be inundated for five days before they are plucked. _ 

The ground on which the dry seedlings arc to be ripened is ploughed 
four times in the course of eight weeks, commencing about the 15th of 
Jeshta, but must all the while be inundated. The manure is given before 
the fourth ploughing. After this, the mud having^been smoothed by the 
feet, the seedlings are transplanted into 'it, and from three to five plants 
are stuck together into the mud at about a span distance from the other 
little branches. The water is then let off for a day ; afterwards the field, 
till the grain is ripe, is kept constantl}' inundated. The weedings are 
performed on the 20th, 35th, and 45th days after transplanting. 

{B.) Ntrogi \or •wct-phvts . — In the month of Phdlgunn (February- 
Marchl plough the ground three times while it is dry. On the first of jeshta 
inundate the field ; and in the course of fifteen daj’s plough it four times. 
After the fourth ploughing smooth' the mud with the feet, sow the seed 
very thick, ard sprinkle dung over it ; then let off the water. On the 3rd, 
6th, and gth days water again j but the water must be let off, and not 
allowed to stagnate on the field. After the 12th day inundate until the 
seedlings be fit for transplantation, which will be after the 30th day from 
sowing. The cultivation of the field into which the seedlings are trans- 
planted is exactly the same as that for dry seedlings. The plot on which 
the seedlings are raised produces no crop of pulse 5 but various kinds of 
these grains are sown in the fields that are to ripen the transplanted crop, 
and are cut down immediately before the ploughing for the rice com- 
mences. The produce of the transplanted crop is nearly ec^ual to that of 
the dry seed cultivation ; and on a good soil, properly cultivated, twenty 
times the seed sown is an average crop. 

Rice cultivation in the kAr season. — Mr. Rice states that the Mr 
crops, according to the time of sowing, arc divided into three kinds. “ When 
the farm is properly stocked the seed is sown at the most favourable 
season, and the crop is then called the kvmba Mr ; but if there be a want 
of hands or cattle, part of the seed is .sown earlier, and part later, than 
the proper season ; and then it produces from 30 to 50 per cent, less than 
the full crop. When sown too early the crop is called iula Mr ; when 
too late it is called mesha Mr. The produce of the ha{tt and ktimha kar 
crops is nearly the same.* 

“ No Uda kdr dry seed is ever sown. The ploughing season for the 
kitmba kdr dry seed is in Bhddrapada (August), and the seed is sown 
about the end of Mdrgastra (December). In the mesha kdr dry seed 
the ploughing commences on the first of Chaitra (March) and the seed is 
sown at the feast of Chaitra Pnurnami in April. 

The itda kdr sprouted seed is sown on the ist KdrKka (October), the 
ploughing having commenced with the feast Navardtri, in September. 
The sprouted seed is sown in /’ris/ij'n about 1st of January. 

The ploughing season occupies a month. The ploughing for the mesha 
kdr sprouted seed commences about the 15th of Chaitra, The seed is 
sown about the i6th of Vaisdkha (May). 

"The ktiniba kdr transplanted rice is cultivated only as watered seed- 
lings. The ground for the seedlings begins to be ploughed in the end of 
Kddika or middle of November, and the seed is sown on the 15th Pushya 
or end of -December. The fields on which the crop is ripened are begun 
to be ploughed about the middle of Mdrgastra (ist December), the trans- 
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planting takes place about the 15th of Mdgha or end of January. The 
tula Mr transplanted rice also is sown as nhdgi, about the 30th of 
Asvija or middle of October, and in a month afterwards is transplanted. 
The mesha Mr transplanted rice is also sown as watered seedlings, 
about the 13th of Vaisdhha (May), and about a month afterwards is tians- 
planted. The regular Mr crop of the transplanted cultivation does not 
interfere with a preceding crop of pulse ; but this is lost when, horn want 
of stock sufficient to cultivate it at the proper time, the early or late seasons 
are adopted. The various modes of cultivating rice give a great advan- 
tage to the former ; as by dividing the labour over great part of the 3 ear 
fewer hands and less stock are required to cultivate the same extent of 
ground than if there was only one seed time, and one harvest. 

Reaping and Preservation. — The manner of reaping and pre- 
serving all the kinds of rice is nearly the same. About a week before the 
corn is fit for reaping, the water is let off, that the ground may di y. The 
corn is cut down about four inches from the ground with a reaping-hook 
called htdagalu or kudagu. Without being bound up in sheaves it is put 
into small stacks, about 12 feet high ; in which the stocks are placed out- 
wards and the ears inwards. Here the corn remains a week, or if it rain, 
fourteen days. It is then spread out on a threshing floor, made smooth 
with clay, cowdung, and water j and is trodden out by driving bullocks 
over it. If there has been rain, the corn after having been threshed, 
must be dried in the sun j but in dry weather this trouble is unnecessary. 
It is then put up in heaps called rdshi, which contain about 60 kandagas 
or 334. bushels. The heaps arc marked with clay and carefully covered 
with straw. A trench is then dug round h _to keep off the water. For 
twenty or thirtj' days (formerly, till the division of the crop between the 
Government and the cultivator took place) the corn is allowed to remain 
in the heap. Ihe grain is always preserved in the husk, or, as the English 
in India say, in /’iuWji. There are in use heie various ways of keeping 
paddy. Some preserve it in large earthen jars that are kept in the house. 
Some keep it in pits called hagevu. In a hard stony soil they dig a nar- 
low shaft, 15 or 16 cubits deep. The sides of this are then dug away so 
as to form a cave with a roof about two cubits thick. The floor, sides, 
and roof are lined with straw; and the cave is then filled with paddy. 
These pits contain from 15 to 30 kandagas, or from 83^ to 167 Winchester 
bushels. When the paddy is wanted to be beaten out into rice, the whole 
ph must at once be emptied. Other people again build knnajas, or store- 
houses, which are strongly floored with plank to keep out the bandicoots 
or rats. In these store-houses there is no opening for air ; but they have 
a row of doors one above another, for taking out the grain, as it is wanted. 
Another manner of preserving grain is in small cylindrical stores, which 
the potters make of clay, and which are called ivode. The mouth is covered 
with an inverted pot ; and the paddy, as wanted, is drawn out frorn a 
small hole at the bottom. Finally, others preserve their paddy in a kind 
of bag made of straw, and called made. Of these different means the 
kanaja and seode are reckoned the best. Paddy will keep two years with- 
out alteration, and four years without being unfit for use. Longer than 
this does not answer, as the grain becomes both unwholesome and un- 
palatable. No person here attempts to preserve rice any length of time; 
for it is known by experience to be v’cry perishable. AH the kinds of 
paddy are found to preserve equally well. That intended for seed must 
he beaten off from the straw as soon as cut down, and dried for three 
days in the sun, after which it is usually kept in straw bags. 

Con VI RSI ON or Paddy in Rice. — “ There are two manners of making 
paddv into rice, one by boiling it previously to beating ; and the ether 
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bv beating alone. The boiling is also done in two waj's. By the first is 
prepared the rice intended for rajas and other luxurious persons. A pot 
is filled with equal parts of water and paddy, which is allowed to soak all 
night, and in the morning is boiled for half an hour. The^paddy is then 
spread out in the shade for fifteen days, and afterwards dried in the 
sun for two hours. It is then beaten to remove the husk. _ Each grain is 
broken by this operation into four or five pieces, from which it is called 
aidii mtgu akki, or five-piece rice. When dressed, this kind of rice sw'ells 
\ery much. It is always prepared in the families of the rajas, and is 
never made for sale. The operation is verj' liable to fail ; and in that case 
the rice is totally lost. 

“ Rice prepared by boiling in the common manner is called kudtipal 
akki, and is destined for the use of the sudras, or such low' persons as are 
able to procure it. Five parts of paddy are put into a pot with one part 
of water, and boiled for about two hours, till it is observed that one or 
two of the grains have burst. It is then spread out in the sun for two 
hours; and this drying is repeated on the next day, after which the paddy 
is immediatelj' beaten. Ten parts of paddy, by this operation, give five 
parts of rice, of which one part goes to the person who prepares it for his 
trouble. Ten seers of paddy are therefore equal in value to only four 
seers of rice. 

The rice used by the Brahmans, and called is never boiled. 

On the day before it is to be beaten, the paddy must be exposed tw'o 
hours to the sun. If it were beaten immediately after being dried, the 
grain would break, and there would be a considerable loss. Even with 
this precaution many of the grains break; and, when these are separated 
from the entire rice to render it saleable, the hast akki sells dearer than 
the kudtipal akkt, in the proportion of nine to eight. 

“ The beating is performed chiefly by women. They sometimes, for 
this purpose, use the ydf a, or a block of timber fastened to a wooden lever, 
which is supported on its centre. The woman raises the block by press.- 
ing with her foot on the far end of the lever, and by removing her foot 
allows the block to fall down on the grain. The more common way, how’- 
ever, of beating paddy, is by means of a wooden pestle, which is generally 
about four feet in length, and three inches in diameter, which is made 
of heavy timber, and shod with iron. The grain is put into a hole 
formed in a rock or stone. The pestle is first raised with the one hand and 
then with the other ; which is very hard labour for the woman.” (/., 102-107.) 
It is obvious from the above pi ocess, which is not confined to Mysore alone, 
but is common to the people of Northern India and elsewhere, that the 
grain must by constant hammering be broken into small pieces. In this 
state it resembles, what has been above described, the sort of rice called 
aidu mlgu akki, which is eaten only bj' the rajas and the wealthier classes. 

IV.— CULTIVATION IN COORG. 

Area under, and Traflic in. Rice. 

The Agricultural Statistics published by the Government of India 
show that there were 74,499 acres under rice in Coorg during the year 
iS88-8g. The statistics of trade are not, however, sht.wn separately, so 
that it is not possible to discover the balance between imports and exports 
METHODS OF CULTIVATION, SOWING, REAPING, S.c.' 

The following extracts from the Coorg Gazetteer by Mr. Lewis Rice 
give a concise account of the methods of rice cultivation followed in Cooro-. 

" Rice. — This is the staple product of Coorg. The numerous valleys 
throughout the land have, from ancient times, yielded an unfailing supply 
every year for home consumption and for exportation to the Malabar 
Coast. The rice-valleys are most extensive in South Coorg— in the neVh- 
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bonrhood of Virajpct and in Kiggatn ad— where some fields are of con- 
siderable breadth and several miles in length ; but owing to the sui round- 
ing low deforesied hills, which yield little feitilizing detrition, the soil is 
of a quality inferior to those fields of the narrower valle3's near the Ghats', 
where the ground is terraced at considerable pains, but every field large 
enough for the use of the plough. 

“ The lower and broader fields of a valley having a rivulet running 
through them, are called bailu-gndte, and those terraced up along the 
sides, and chiefly depending on the rainfall, are named maki-godde. 

“The rice cultivated throughout Coorg, and in general use, is the 
large-grained doddn-batta, which is also exported. A finer and more 
palatable kind is the small rice sanna-bntta, and a red variety the kesori ; 
for parched rice the kalome is the kind used. 

Yield. — “ Except in a few valleys in Noith Coorg, there is annually 
but one rice crop, but its return is so rich that the ryots may well be satis- 
fied, and allow their wretched cattle rest and their fields fo lie fallow, or to 
‘ sun themselves,’ as the natives say, for the remainder of the year. 
Whilst in the low country and in some places of North-Coorg, theav’erage 
return of one crop is from ten- to twenty five- fold, that in most parts of 
Coorg proper is from forty- to sixt3’-fold, and in seasons of extraordinary 
fertility from eight3- to a hundred- fold. 

Agricultural Implements. — “The agricultural implements are few 
and of the rudest kind. The plough, constructed by the ryot himself, con- 
sists of a sampige-wood ploughshare, with an iron point, a handle of pali- 
wood, and a pole of sago palm-wood for the yoke, and is so light that the 
farmer carries it to the field on his shoulders. Its value hardly exceeds 
one rupee. ‘T he Tawe, which answers to our English harrow, is generally 
a simple board to which a split bamboo is fastened to connect it with the 
yoke. The driver standing on the board adds to the efficiency of the 
opeiation, be it for pulverizing dry ground, as in the Mudn-shtme or eastern 
district, or smoothing and levelling the wet fields. A strong sickle and a 
mnmoii or hoe complete the stock of farminc implements. 

Seed and labour. — “To cultivate too butties of land, which is equi- 
valent to an area yielding loo butties at 8 seers by measure of padd3' cr 
rice in the husk, a farmer requires either a pair of bullocks cr a pair of 
buffaloes, one plough and two labourers. On Monday he does not plough 
with bullocks, but with buffaloes only, considering Monday as the day of 
the bullock’s creation. 

Manure.— " Whatever of cattle manure and dry leaves has been col- 
lected during the year, i.s, in the dry season, carried by women to the fields 
in large baskets, and deposited in little heaps which are there burnt and 
the ashes subsequently strewn over the ground. 

Ploughing. — “\Afith the first shower in April and May the ploughing 
commences On a propitious day before sunrise the house lamp — ‘ Tdh~ 
al;hi-balake’ (dish-rice-lamp)— which plays a conspicuous role on all 
festive occasions is lighted in the inner verandah j the house people assem- 
ble and invoke their ancestors and AViwerfyfwwm for a blessing; the young 
men make obeisance to their parents and elders, and then drive a pair of 
bullocks into the padd3'-fields, where they' turn the heads of the beasts 
towards the east. The landlord now offers cocoanuts and plantams, rice 
and milk to the presiding deity' of his Nad, and lifting up his hands in 
adoration to the rising sun invokes a blessing. The oxen are yoked and 
three furrows ploughed, when the work is finished for that morning. Of 
the turned-up earth they' take a clod fiome to the store-house or granary, 
Siva to grant them an hundred-fold increase. 

Ihis recognition of the source of material well-being is followed by 
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personal industry that should command success. From 6 to lo in the 
morning the ploughing is continued, till all the fields are turned over tvvo 
or three times. Then the borders are trimmed, the channels cleaned, and 
the little banks between the fields repaired to regulate the water. By the 
end of May, one part of the fields, which commands a permanent water- 
supply and has been well manured, is prepared for a nursery, b)' repeated 
ploughing and harrowing, whilst the whole field is submerged. _ 

Sow iNG. — “ For every too butties of land from 2 to 2I butties of grain 
are required for seed. The seed paddy is heaped up on the north side of 
the house, watered for three days and then covered up with plantain 
leaves and stones till it begins to sprout. The nursery ground has mean- 
while been again ploughed and harrowed and the water allowed to run off 
so that the grain when sown is just embedded in the soft mud. After 20 
or 30 days the blades have attained a height of about one foot and the 
seedlings are ready for transplanting. 

Tuansplantjmg. — " Pleasing as arc voting corn and clover fields in 
Europe, there is no vegetation there which surpasses in beauty the bril- 
liant green of a rice nursery. The eye is irresistibly attracted to these 
bright spots and rests upon them with the utmost delight. Regulated by 
the monsoon rain the rice-planting takes place during July and August. 
The women covered with leaf umbrellas called (?or<7g«j, .that rest on the 
head .and protect the whole of the body, pull out the plants from the nur- 
sery and tie them in small bundles, which are collected in one spot. 

“ Meanwhile, the submerged fields are repeatedly ploughed and levelled 
with the Tavie, ‘ till the soil is soft as treacle, white ns milk the foaming 
surface’ when all the men of the house, placed inn line and standing 
almost knee deep in the muddy fields, begin the transplanting in which the 
women are not e.xpccted to join. The bundles are convenienJy deposited 
over the fields ; each man takes a handful of plants at a time into his left, 
and with the right hand presses with great rapidity 6 or 8 seedlings to- 
gether into the mud keeping a regular distance of about b inches. Before 
the completion of the largest field a space of about 10 feet wide is left 
throughout the whole field. This is the Coorg’s race-ground, and offers 
right good sport which greatly exhil.aratcs their monotonous task. All 
the men engaged in the work — and fifteen are reckoned for too butties of 
■ land — may run, but four or fi vconly obtain a prize. Wearing merely a pair 
of short drawers they are eager for the run, for which their p' werful legs well 
qualify them. The signal is given and away they scramble and plunge 
and stagger in the deep mud, roars of laughter greeting the unfortunate- 
wight who sinks in. Having reached the opposite bank they return the 
same way, and hard is their struggle as they' near the , winning-post. The 
first comer is awarded with a piece of cloth, the second with a bunch of 
plantains, the third with a jack-fmit, the fourth with a basket of oranges, 
and the fifth with parched rice. When all the fields are planted, a feast 
for the people is given by the landlord. 

Watekixg. — “ As a protection against the evil eye, some half-burnt 
bamboos about 6 feet high arc erected in a line throughout the middle 
of the fields. It is now the farmer’s business to regulate the water-siippK 
in each field and to fill up holes made by crabs in the embankments. 
Also the weeding is attended to and any failures arc replanted. At the end 
of October when the cars of grain are fully out, huts on high posts are 
erected, one for every hundred butties, for the watchman who guards the 
crops against wild beasts, occasionally firing off a gun. 

RF..\ri.NG.- “ In November or December the paddy gets ripe and the 
Feast of First Fruits or Huttari is celebrated, after which the paddy mav 
be reaped. The water is drained off the fields, the paddy cut down witfi 
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sickles close to the ground and spread out to dry ; after five or six days it 
is bound up in sheaves, carried home and stacked in a heap, the cars 
turned inside. 


BOMBAY. 

350 


Threshing, Winnowing.—" In January and February, chiefly on 
moonlight nights, the sheaves are taken down 10 the threshing floor, spread 
round a stone pillar fixed in the middle and trodden out by bullocks and 
buffaloes, when the paddy is winnowed, the best quality reserved for seed 
and the rest stored up in a granary, for home consumption or for sale, the 
price varying from R2 to R4 a butly oi 80 seers, A threshing machine 
introduced by Captain Mackenzie excited the astonishment and admira- 
tion of the natives ; but the hand labour of the two coolies for turning it 
appeared to them too severe and impracticable for large quantities 'of 
paddy. A winnowing machine would find greater favour.” (///., 2^-32.) 

V.— CULTIVATION IN BOMBAY. 

References. — Travels in India by yean-Bnptiste Tavernier {^Bull’s 
Transl.), /., 49, 142; Hozie, Journ. lour in Bombay (i 7 <? 7 ), i3, 16, 
36, 123, &c. ; Agri.-Horti. Soc., Ind. Jonr. {Old Series) II., Sel., 
162; Crop Expel intents, Bomhav, 1884-83, 16; Report, Rev & Agrt. 
Dept., Bombay, 1884-83, 60-70; Bombay Gazetteers — II. {Surat), 65; 
{Broach), 406; III {Kaira), 47; {Ranch Mahals), 233; IV. (Ahmed- 
abad), 37 ; V. {Main Knntha'i, 371; VI. {Surat , 247 ; VIII. [Kdthi- 
dvsdr), 186; X. {Ratndgiri), 147 ; (Snvantvddi), 424; XI. {Kolaba), 
g3;XII. i Khandrsh), izo ; XJII. iThana), 287; XIV. (Thana), ti3; 
XV. (Kdnara\, 16, 3o ; XVI. {Nadkt, gg ; XVII. 1 Ahmad naaar), 267 ; 
XVIII (Poona), 317; Pt. II. 36; XIX. (Satara), 162; XXL (Bel- 
gaum), 248-2SO; XXII. {Dhdrviar), 273-277 ; XXIII. (Bijapur), 321; 
and XXIV. {Kolhapur), 164-163; Stud Gasetteer — g, 10,20, 170,215, 
249, 268, 317, 427, 493, 334, 539, 571, 573, S9<> 628, 63i, 654, 670, 746, 
759, 820, 851, 859-860. 
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Area under, and Traffic in, Rice. 

The Agricultural Statistics of British India show Bombay Presidency 
(including Sind) as having had in 1888-89 2,239,198 acres under rice. 
According to the crop experiments which were pei formed at various times 
under orders of Government, the average yield per acre may be put down 
at 20 maunds, so that the total production may possibly have been 
4,47,83,960 maunds or, say, 399.757 tons. A greater importance maybe 
attached to this figure of yield per acre than is claimed for the similar 
figures given in connection with other provinces. A very extensive series 
of actual experiments, with selected fields, was performed, under European 
supervision, and the figure here given is the average of all the returns. 
It seems possible, however, ihat Jt may have been slightly increased through 
some of the returns being for paddy, not -cleaned rice.__ This would 
represent an error of 25 per cent. — in such cases — excess of the actual 
yield of clean grain. 

An inspection of the published figures of the trade in rice reveals the 
fact that by internal routes the Presidency obtained a net import from 
other Provinces of 5,71,067 maunds (taking paddy and rice conjointly)- 
The coastwise transactions were of even still greater importance, since the 
Presidency obtained a net import (e.xcluding intra-provincial exchanges) of 
24,48,226 maunds. The sources of this supply were chiefly Bengal, 
Madras, and Burma. The figures of the foreign trade, however, show a 
net export of 8,46,391 maunds tor 30,228 tons), the gross export having 
been 30,436 tons, valued at R2q,42,5g9. A small export trade also took 
place across the Sind frontier, the largest consignment being destined for 
Lus Bela. It may thus be said that the ultimate result of all these trans- 
actlons. was a net import of 21,72,902 maunds into the Presidency (in- 
cluding its port towns), so that that amount may be added to the estimated 
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production in order to discover the actual consumption of rice. This worked 
out to the total pooulation of Bombay and Sind might be said to be a 
consumption of i of a seer per head. The e.vceptionaily high yield, here ac- 
cepted as a fair average, chiefly accounts for this apparent greater con- 
sumption of rice in Bombay than in Bengal, Madras, and other Provinces. 
More careful crop experiments would seem likely to raise the Bengal and 
Madras yields, and perhaps slightly lower that of Bombay, but any such 
corrections as found necessary could be made in the calculations here 
given without seriouslv affecting the general contentions advanced. There 
is this much to be said for Bombay rice cultivation that, agriculturally, it is 
carried out on a more careful and scientific system than in Bengal. It is, 
so to speak, with the exception of certain tracts near the coast, of a semi- 
exotic character, and its ailtivaiion is not, as in Bengal, a matter of casting 
the seed on imperfectly ploughed fields (or, indeed, on fields not ploughed 
aUall), but it is grown under a high class sj’stem of agriculture in which 
manuring and rotation form integral parts. Where transplanting is not 
followed the seed is often drill-sown, a practice which nowhere exists in 
Bengal, and which may be taken as manifesting the high class cultivation 
followed in Bombay. A greater yield might be looked for, therefore, as a 
necessary consequence of such agriculture. An interesting feature of the 
Bombay rice cultivafion is the fact that it is mainly, if not entirely, in the 
production of the high class rices which belong to the rowa section of dman. 
A special series of forms, of what might be called boro rices (grown in 
brackish water), are found in Bombay; these are extremely interest- 
ing. Thev are inferior red rices which are chiefly eaten by the poorer classes. 
The cultivator of tlie better qualities of rice, grows the crop purely for the 
purpose of selling the grain. As a rule, he cannot afford to eat it himself, 
and thus not being dependent on rice for his own sustenance, he can sell 
the produce in small instalments according to the condition of the market. 

The numerous crop experiments, performed by Government, have re- 
vealed many interesting facts, but, for a complete review of these, unfortu- 
nately, space cannot here be afforded. They are, however, published in a 
scries of annual volumes which the reader should find no difficulty in procur- 
ing. One or two instances may, however, be specially cited. A field 
. specially selected for test-reaping was located in Salseltc (near Bombay). 
1 he seed sown per acre was loolb, the yield of grain from the same 4,22olb 
and of straw i4,25';ib, the total value of the produce having been put down 
at R 73-12-0. The remark made against that experiment states that the 
crop was obtained from ” unirrigated, unrdbea rice, grown e\’ery year on 
a land reclaimed from the sea-side and sweetened by heavy sweepings- 
manufe. Manured in June, July, and August with sweepings from the 
Bdndra slaughter-house at 120 cart-loads per acre. Cultivation good, but 
the most persistent growth of weeds in the field stunted the crop. Season 
though marked by excessive rainfall, was not unfavourable to nee crops in 
the districts. The seed was sown in the highly-manured soil and the seed- 
lings, where very thick, were removed and transplanted elsewhere. The 
yield was locally estimated at a 12 annas crop.” The Commissioner of 
the Division commenting on the experiments performed with rice, special- 
ly alludes to the Salsette trial. ” All the rice experiments of the'fhana Dis- 
trict,” he says, “show a very high outturn, proving how remunerative 
rice cultivation can be m.ade by good farming and liberal manuring.” 
“ The Salsette experiment,” he adds, “should encourage further reclama- 
tion schemes. There is still much land available.” 

In many parts of Bombay the ground is pressed firmly against the 
young seedling rice plants. This is done by a mud-roller called the 
hedaia. “Tins consists in rolling the standing crop with a broad bar 
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of wood hollowed on the lower side in the direction of its length, before 
the stems have hardened, while the field is still full of water. Its objects are 
two-fold. It checks the natural tendency of the crop to excessive growth 
of straw at the expense of the grain-yield and thus corresponds to the 
transplantation of seedlings raised in a nursery, and it also keeps down 
the weeds which have grown up since the bullock-hoeing and hand-weed- 
ing. The hodala cannot be done unless the rain is sufficient to flood the 
field with impounded water.” 

A careful investigation into the question of the cost of cultivating an 
acre of rice land in Belgaum resulted in the opinion being formed that 
this might be put down at R25. Among the items of expenditure may be 
mentioned R4-S for manure, cost of nee seed at 8oIb per acre R2, hand 
weeding R2, and hoeing, ploughing, &c., R2-14. Commenting on the report 
on the above test case it is pointed out that rice is grown in Belgaum with- 
out vab. The seed is sown directlby a 6-coulter drill and the seedling^ are 
not transplanted. The average value of the produce of an acre of rice 
land, worked out fiom 37 of the experiments tabulated in the Reports of 
Bombay Crop Expei iments, the writer has found to be R40-6-3. 
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Rotation of Crops, Manuring, &c. 

Throughout the Reports of Crop Experiments frequent mention is made 
of these subjects. The rotation which is generally pursued will be dis- 
covered from the special passages quoted below from district reports of 
rice cultivation. The subject of manuring, however, seems worthy of 
special consideration. As has already been remarked, rice, in Bom- 
bay, is cultivated under a more rational system than in Bengal, Madras, 
and Burma — the provinces that produce the largest amount of the grain. 
The fields are elaborately ploughed, carefully weeded, and the land richly 
manured. As might be expected a considerably higher acreage yield is 
thereby obtained than in the provinces nhere rice is essentially the distinct- 
ive feature of their agriculture. In such provinces the ease with which the 
grain is obtained has engendered a slovenly system of agriculture which 
has extended its baneful influence to every feature of peasant life. It is 
thus not a matter of congratulation that the rich alluvial rowa soils of 
Bengal yield good harvests, year after year, of rice of a quality scarce 
equalled by the painstaking cultivators of tracts less suited to the crop. 
This gift of nature to insalubrious regions can scarce be used as an argu- 
ment that improvement is impossible. Mr. C. B. Clarke, however, in his 
paper on Bengal rice, seems to think improvement problematic. Con- 
cluding his remarks regarding the rowa rice he says : — “ The mwa rice is 
the food of the upper classes. It is to be noted that the cultivator except 
at harvest (when the weather is set fine and he works easily) does not do a 
day’s work on his rowa land in the year, except about a couple of days at 
dibbling time. Those who propose to teach the Bengalee cultivator a 
more elaborate system of rice farming must ponder this fact well.’ Again, 
while speaking of the dilatoriness of the Bengalee cultivator in preparing 
his seed bed, Mr. Clarke says : — " One reason for this is the deep-seated 
Bengalee principle never to do to-day what can possibly be put off till to- 
morrow, and to do everything incompletely.” In fact, Mr. Clarke seems to 
think the improvement of Bengal rice cultivation lies more in the direction 
of fostering a greater spirit of promptness than inbetter and more thorough 
ploughing or manuring; accordingly he concludes: — “ My view is that 
rice is the very last crop on which we should attempt to give the Bengalee 
instruction.” But the better results obtained in Bombay and elsewhere, 
with a superior agriculture, in which a liberal system of manuring is one 

o. 399 



Proditcts of huUa. 


59 * 


in Bombay. 


{G. Wi.ii.) 


!■ ORYZA 

I sativa. 


of the cultivator’s axioms, seem unmistakably to demonstrate the possi- 
bility of improvement. Whether the Ben.^al cultivator desires to belter 
his position in life by obtaining a higher return from his land is of course 
an altogether independent question, and one which will probablv be finally 
solved by the advance of education and the concomitant increase of 
luxuiy demanding more from the soil than is at present taken from it. 

But to return to the discussion of the system of manuring pursued in 
Bombay this may bo said to be referable to two import.nint sections ; — 

(a) The heavj' manuring of land in which rice is drill-sown or broad- 
casted. 

(i) The rdb cultivation, or that in which a nursery (similar to the rov;n 
of Bcng.nll is richly manured by burning on its surface a mixture of farm- 
yard manure, leaves and boughs of trees, straw and pulverised soil. 

Regarding the former very little need be here said, since it differs in no 
respect from heavy manuring for any other crop, and is alluded to freely 
in the special pasMges quoted below. Rdb cultivation is, however, while 
not confined lo rice cultivation, so peculiarly the system by which the 
better class rices of Bombay are raised that it requires to be separately 
considered. The reader will lind much valuable information on this subject 
in Mr. Ozanne’s Report on Rdb Experiments in 1SS4-85 and numerous 
other papers published by the Government of Bombay. These have been 
briefly reviewed bj' Professor R. Wallace 'India in 1S87) and ni; explana- 
tion of the system offered which may be here reproduced 1 — 

“The word Rdb literally means cultivation, but in its restricted and 
common meaning it denotes* the growing of the young plants— principally 
of rice, but also of Rdgt (Elcusinc Coracana) and Vnrai (Panicura milia’- 
ceiim)— on seed beds which, as a part of their preparation, having burnt 
on them dung or certain herbaceous substances to be hereafter described. 
Rdb may aho signify the material burnt. 

“ The site selected for the seed-bed is usually on land more or lo's 
elevated, to overcome waterlogging .and consequent destruction of the 
young plant. It is banked or ‘ bunded ’ to prevent surface w.ashing, and 
to retain the necessary amount of moisture. The burning is done in the 
advent of the south-west monsoon. 

The materials used are : — 

(1) Coudung collected in the dry weather, and preserved in the form 
of cakes, or, in rare instances, smeared on to the ground while wet. 

(2) 1 he loppings from trees or brushwood cut green, when the leaves 

.arc atwut full grown. The Terminalia toraentosa, is the tree most 
appreciated by the natives for the purpose.- i 

(3) b)ead leaves. I 


(4) Grass, usu.ally coarse and rank. 

(5) Infcrior straw, after it has been beaten down by the tread of bul- 

on the threshing floor, or husks. ^ 

-.cUn a f dung collected during the wet se.ason, along with 

.isnes and village refuse. ° 

^/vvn^*^^ ^ pulverulent condition. 

it,., be used .alone, sprc.ad c.arcfutlv over 

between one and two indies thick, or the' other 
mrm P^ncc of dung ; 1 ut the most scrvaceablecom- 

. r>.nii r “nibin.aiion of substances, — (i) Dung broken into 

,'.rV ; condition, and evenly di'tribiitcd j (3) a haver 

Me .vcs or loppings, a 1 =o carefullv reduced to uniformitv by cliopphig 
Sf'vss;_(4) finely-divided straw, to close the open-, 
of the coarse gr.ass. and prevent (3I the e.arth, 1 
hic.i forms the iiith and .final lay.r, from hailing through. The function 1 
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of the earth, which is often mixed with an equal amount of pit manure, is 
to keep the materials -together and exclude air, so that the burning may 
be prolonged. This is also induced by firing the layer on the lee side, so 
that it burns against the wind. To make the conditions necessary for 
smother burning more perfect, the surface is not disturbed before the - 
rah is deposited, at least in the case of heavy soils, that do not readily 
break down under the influence of the sun ; where the land is light, it is 
sometimes ploughed and levelled before being rdbed. 

" The Hmiti of Rab . — Thana seems to be the stronghold of this system 
of cultivation— over 8t percent, of the total area cropped requiring rah in 
the preparation of the seed beds. 

“ From the Konkan — the low lying land, principally under rice, extend- 
ing along the western seaboard of India, north and south of Bombay, and 
in which Thana is situated — rab cultivation stretches over the ridge of the 
Western Ghats, and may be seen at Poona. It is essentially confined to 
districts of very heavy rainfall; not only so but to districts noted for the 
intensity and continuity of the early monsoon. 

“ The effects of Rdb are; — 

(t) The change of the dung and other organic or herbaceous substances 
by burning into a useful form as regards the ash for the support of the 
young plants. The nitrogen is given off into the air. 

(2) The destruction of the roots and also the seeds of weeds lying near 
to the surface. 

(3) The action of the heat on the surface soil tends to make it more 

open and to libeiate potash and phosphoric acid from the soil substance, 
in the same way as clay burning acts at home. _ 

“ The heat IS moderate, though, at the same time, considerable. On 
scraping down with a knife, through the surface of a pucca (good) seed 
nursery, I found immediately after the fire had passed that the soil was so 
hot half an inch down that I could not comfortably hold my finger on it. 

“The great advantages of a seed-bed are that the young plants early 
acquire a habit of vigorous growth, and can be brought forward on well- 
tended, lestricled patches of land, while the larger areas are being suitably 
cultivated in preparation for them. The best part of the season is thus 
secured for the crop to grow in. The finer and more valuable, and at the 
same time more tender, vatietics of rice pass the uncertain or risky stage 
of their existence in a place where care can be bestowed upon them. 

“As already stated in the case of rice cultivation in Madras, seed-beds 
are prepared and grown from in other parts of the country and the advan- 
tages reaped without the use of rdb; but everything seems to point to the 
impossibility of rdb being dispensed with in certain rainy regions. 

“ By referring to my remarks on the decay of dung when kept in an 
extremely net condition, I believe a full explanation may be found of the 
importance, I should say almost the necessity, of burning the manure be- 
fore it is mixed with the soil. 

“We know that marsh gas and low forms of carbon, organic acids which 
injure crop plants, are produced by decomposition of humus in very w-et 
soils where the supply of air is restricted. What the precise forms are 
that the injurious substances take I do not pretend to say, but from the 
evidence before me I can assert with confidence that there is a matter of 
importance tending in the direction indicated that deserves investigation. 

“ On page 19 of the Thana Report it is staled that ‘ the yield of the ex- 
perimental plots manured with dung gave 50-9 per cent, of the standard 
(the cowdung rdb plot), while the unmanured and unrabed plots showed 
60-3 and 73-5 per cent.’ 

“ The extent of the investigations, the evidently careful and unbiassed 
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impound the rain-water. In these tracts irrigation is impossible, and the 
crop is solely dependent on the rainfall, which is entirely derived from 
the south-west monsoon. The rains burst suddenly and heavily and are 
very continuous but terminate early. These are the tracts where rice 
seed-beds are prepared by burning layers of cowdung or brushwood with 
subordinate layers of leaves, grass, rice, straw, and earth. The seed-beds 
are on higher land than the fields into which the seedlings are transplant- 
ed — a necessary precaution to prevent flooding when the seedling is in its 
early stages. This, the rdh cultivation of rice, has been declar^ by the 
Forest Commission, on adequate evidence from local inquiry and careful 
experimental cultivation, to be good farming, and, under the peculiar condi- 
tions of the country where it is practised, the best known method of culti- 
vating rice. Other systems known and practised are risky and incapable 
of extension beyond their present small areas in rdh tracts. 

“ The peculiar circumstances referred to are : — 

(1) the absence of heavy showers before June; 

(2) the very heavy early rainfall ; 

(3) the heavy continuousness of the early rain ; 

(4) the early closure of the rains; 

(5) the absence of rain from the north-east monsoon ; 

(6) the absence of facilities for water storage. 

“ The other limited systems of growing rice in rdh tracts are (n) the 
direct sowing of the seed in areas where the seedling is left to mature to 
harvest^a system only possible with the coarse variety of rice sown in 
lands on the sea coast, either reclaimed from the sea or liable to partial 
immersion from the sea or tidal creeks— and thus largely impregnated 
with salt; (h) the raising of the seedlings in land heavily manured, either 
artificially or naturally. This system is of very limited application and is 
only a means of preparing seedlings where rdh is not available or where 
rdb seedlings have been lost. It is risky and seldom remunerative, and its 
requirements limit its use to very insignificant areas. 

The rdh cultivation of rice ceases in South Surat at the river Par, chiefly 
because rice ceases to be the most important staple, and the manure is re- 
quired for sugar-cane and other more remunerative crops. Its cessation is 
not due to superiority of skill on the part of the cultivators, for rdh is fully 
utilised in Bassein and Mdhfm in North Thdna, where the cultivation is 
as skilful and admirable as in any tract in the whole Presidency. 

“ Rdh again ceases 'on all sides where the peculiar conditions of rdh 
tracts are wanting. Thus, in the Karndtak outside the Mallad, and to 
some extent within its limits, water storage facilities exist. Here rice is 
drilled in terraced rice-fields, with the advantage either of heavy showers 
in May which enable the seed to be sown and to get a good start before 
the burst of the regular rains, or of irrigation water stored in tanks by 
which the fields are flooded and the seed sown before the rains begin. This 
is the mode of cultivation in the rice tracts of Dhdrwdr and Belgaum. 
The variety of rice is different from that grown in tracts. It is inferior 
and has lost some of the characteristics of an aquatic plant. This is clear, 
because if the early rain is not propitious, /oweri, a dry crop millet, can be 
grown instead of nee. Occasionally rice is seen on orie terrace and joivdri 
on the next, and even rice and jorvdti are sown in th'e same field. In 
Gujarat, where rice is grown in low-lying lands, embanked as in the Kon- 
kan, _the seed is raised in seed-beds manured but not rdoed. This cultiva- 
tion is possible, owing to local peculiarities of rainfall, even when irriga- 
tion is not available, but a large proportion of t’he rice in IGujardt is grown 
either^ under tank and well irrigation or as a pure dry-crop. In Ihe latter 
case it is drilled as in Dharwdr and Belgaum, but hcre 'O'.^-} ’n Broach 
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chieflj’) it is a row crop in cotton fields. It is thus almost a pure dry- 
crop. This short account shows that rice, essentially an aquatic plant, is 
grown even as a dry crop. The extremes are met with in the row crop 
rice of Broach and in the salt marsh rice of the Konkan. In the latter 
case the seed is sown broadcast and left to grow where it falls. The seed 
is treated before sowing'to cause artificial germination. Where the land 
is very salt it is not touched till it has been inundated by the rain. It is 
then stirred with the bullock hoe and the sprouted seed is sown on the 
surface of the water. It falls to the bottom and takes root. It will stand 
complete immersion for lo d<a5'S. Sometimes it is sown from boats. 
Where the land is less salt, it is careftillj' picked with the hand hoe in the 
hot season and left in the rough till the rain falls, when the sprouted seed 
is sown broadcast. ■ 

" The artificial germination of the seed, which is not confined to salt 
rice, or even to rice, is caused in several ways. 

“ There are very many varieties of rice, but it is sufficient for present 
purposes to show only how the varieties arc influenced by the conditions of 
cultivation and rainfall as has been done. 

“ One inlercbling method of cultivation most prevalent^in Ratndgiri and 
Kdnara must be noticed. It is practised with hot weather rice, gene- 
rally a late crop after the reaping of the monsoon crop of rice. The field 
is kept flooded to kill weeds for a time. The water is drained off. Man- 
ure Js applied and the seed sown in December, It is watered from time 
to time and ripens in March. The water is brought from a dammed-up 
stream or from a well or tank. This is called vayangttiia rice. 

" Rice straw is not a nutritious fodder. The grain is easily separated 
frorn the ear by beating on a board or on sheet rock. The glumes arc 
persistent, and clean rice is only separated by pounding with pestle and 
mortar. The cultivators usually sell the rice in husk, and it is so kept by 
the traders till a sale has been ensured. The pounding is confined chiefly 
to large centres, of which Surat and Kalydn may be considered the most 
important. The straw is largely used for fodder, because where rice is a 
staple, other fodder is scarce. It is also used as a thatching material and 
has the great properly of keeping off white ants. 

Thp following selection of district accounts of rice cultivation may be 
here given as more fully exemplifying the Bombay methods : — 

Cultivation or Rice in the Thana District. 

One of the earliest European travellers who mentions the rice of Bom- 
bay is, perhaps, Jean Baptiste Tavernier, who describes the rice-field, 
seen_ by him_ on a march south from Surat in the year 1645. He makes 
special mention of the musk-scented rices of Surat. His remarks may be 
here quoti^ ; — “ All the rice which grows in this country possesses a parti- 
cular qualitj', causing it to be much esteemed. Its grain is half as small 
again _ as that of common rice, and, when it is cooked, snow is not whiter 
-it-*' '*■ besides which, it smells like musk, and all the nobles of India 
o^her. When you wish to make an acceptable present to any one 
Persia you take him a sack of this rice.” A little more than 100 years 
Hove wrote in admiration of the rice cultivation in this district 
.d made the remarkable statement that i/ie farmers had lately only in~ 
/educed from Guqerat ihe^ system of transplanting from a seed-bed. 
Hove s remarks on this subject are of so much interest that his passage on 
this subject may be quoted : — *' The rice fields by their voluptuous growth 
pointed me out that the soil (Thana District) is superior to Bombay, 
i he plantations are all laid out in the plains and divided in equal squares. 
Each of these plantations is bahked up about two feet high, wherein the 
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water is preserved a long time, after the rains have ceased. The farmers 
here have lately introduced a method of cultivating their rice from the 
Guzerat which I have never observed on the coast of Guinea. It is the 
following In the beginning of the rains, they sow in a level field a certain 
quantity of rice very thick, from whence, when it is grown to the height of 
5 or 6 inches, they transplant it into small tufts into the other fields as 
soon as the rains permit them. This mode, which is only attended with 
little more trouble than the former, saves to the farmer not only a consi- 
derable quantity of seeds, but likewise brings him a triplicate crop.” Then 
again, he returns to this subject : — “ The soil of this district (Island of 
Salsette) is remarkably rich where the land is already occupied. The rice 
stands prodigiously promising, and it is a pleasure seeing the planters, who 
are chiefly females, transplant, which they perform in point of square and 
line, with the utmost exactness. They are never hindered from their employ- 
ment, may it rain ever so hard, for that purpose they have a cover made m 
the shape of an upper turtle shell, from the leaves of the Ficus Religiosa, 
and they appear to a stranger at first sight as some unknown animals.” 

I n the Gazetteer rice is said to he grown over the entire district and to 
hold the first place among cereals; the acreage devoted to it is about 639 
per cent, of the tilled area. 

“The first step in rice cultivation is to manure the land in which the seed is to be 
sown. A cultivator in the opener parts is obliged to sow his rice in his field, but w^re 
he has upland, varkas, near, he sows it in a plot of sloping land close to his field. The 
nursery is manured in March or April, or even earlier, by burning on it a collection of 
cowdung and branches or grass covered with earth, to prevent the wind blowing the 
ashes away. At the same time the earthen mounds, iifnifAs, ronnd the fields are re- 
paired with clods dug out of the field with an iron bar, pahdr. Early in June, when the 
rains begin, the seeais sown and the seed-bed ploughed very lightly and harrowed. If 
the first rainfall is so heavy as to make the son very wet and muddy, Jhe seed-bed is 
ploughed before the seed is sown. In this case no harrowing is required. J he field 
in which the rice is to be planted is then made ready, and, after ploughing, is 
smoothed with a clumsy toothless rake, alvat. After eighteen or twenty days the seed- 
lings are fit for planting. All are pulled up and planted in the field in small bunches, 
chitd, about a foot apart. In August the field is thoroughly weeded. Through June, 
July, and the early part of August, the rice can hardly nave too much rain, but in 
September and October, the husbandman likes to see smart _ showers with gleams of 
sun. Scanty rain leaves the ears unfilled, while too much tain beats the rice into the 
water and rots it. By the end of October the grain is ripe and is reaped with a 
sickle, <vtla, gathered into large sheaves, bhdra, taken to the threshing-floor, hhale, 
and piled in heaps, udvas. At the threshing-floor much of the grain is beatM out of 
the sheaf by striking it on the ground, what remains^ is trodden out by buffaloes 
.tied to a pole, kudmadf in the centre of the threshing-floor. he empty grains 
are separated from the full grains by pouring them from a winnowing fan on a 
windy day. Sometimes, instead of having them trod by buffaloes, the nasbandman 
seizes the sheaves in his hands and dashes the ears against a block of wood to |epa- 
rate the grain from the straw. By this process the straw is not made unfit loi 
house-thatching as it is when trodden by buffaloes, but much gram and labour are 
ivasted. I he grain is then carried to the land-holder’s house, where the outer hiisK 
is taken off by passing it through a large grindstone, /dfe. Instead 01 bkat, the 
rice is now tdndtil, but it is still vetie idndul, that is, fit only for grinding into meal. 
To make \tsadih idndul, and fit to eat with curry, the rice has to be further cleaned 
by putting it into a hole in a board in the floor of the bouse and pounding it with a 
pestle, musal. The inner husk, konda, is thus got rid of. In Bhnvndi, Ka^an, 
Panel, and other towns and villages rice-cleaning employs a large amount of labour. 
Instead of in a hole in the floor, three or four men with heavy pestles^ pound the 
rice in a huge wooden mortar like a gigantic egg-cup, ■ukhali. After it is cleaned 
the rice is sent in great quantities to Bombay. . ,■ t t ^ 

There are two great divisions of sweet rice, /zalTia, which wants little water and 
ripensbelween August and October, and garva, whicb requires a great deal of water 
and does not ripen till November. Of early halva rice there are eight or ten kinds, 
but as they are generally eaten by the grower, they do not come much into the 
market, and are called by different names in different parts of the district. 1 he four 
best known varieties of halva are . kudai with a red, purplish, or white husk. Which 
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is generally grown in uplands j mat janiin ; (onto, with a white huskj_ which is grown 
both in fields and uplands and ripens in the beginning of A'shviti (5eptember-Octo- 
ber) ; and sdlva and velchi, both with red hhsks, which ripen in A’shvin (September- 
October). Between the early or halva and the late, or garva classes are four or five 
medium kinds which ripen before iJitid/ilOctober-November). Of these, three may be 
mentioned : otdhddi with a yellow huskand reddish grain ; halva ghiidya with a yel- 
low husk ; and paliii kalvi with a white husk. Of late, or garva, rice there are more 
than a dozen kinds, and, as th^ come much into the market, their names vary litBe in 
Afferent parts of the district. ^The best known varieties are: garva ghudya with a 
yoWon \ms\i, dodha, gaivel, dmbemohor, dingi,\\\<At a red husk, bodke very small 
and roundish, garni paini, tdmbesdl with a red husk and white grain, ghosdlvel, and 
kachora with a purplish husk and white grain. The price of these different varieties 
change according to the season. But taking the price of kxtdai at sixteen paylis or 
Sg pounds the rupee (zs.), the relative rupee prices of the other kinds are : for 
roriio pounds, for sbVuo 4i pounds, for ®e/c/it 42^ pounds, WrtViaVi 46^ pounds, 
pafni halvi pounds, garva ghudya 35J pounds, dodka 42^ pounds, garvel jgS 
pounds, tintbemohor 35I pounds, ddngi 42 j pounds, bodke 42 i pounds, garvi patni 
42^ pounds, tambesdl 39^ pounds, ghosdlvel 424 pounds, and kachora 70^ pounds. _ 
The tillage of salt rice differs greatly from the tillage of sweet rice. The land is 
not ploughed, no wood ashes are used, the seed is sown broadcast on the mud or 
water and left to sink by its own weight, and the seedlings arc never planted out. 
Salt rice ripens November along with the late sorts of sweet rice. It has to be care- 
fully guarded from saltwater and wants a great deal of rain. The straw is not used 
as fodder but burnt as ash manure. The grain is red and comes much into the mar- 
kets, being greatly eaten by the poorer Kolis and Kiinbis as it is cheap and strength- 
ening. Salt rice is of two chief kinds ; munda, about 46} pounds the rupee or Q.\d. 
li^ans.)a/>uyrili 5 and hiisn, about id. (i pie^cneaper.” (Bomb. Gos., XUl.,pt. 

S87.) 

Cultivatiok of RrcB rw the RATKA'amr District. 

Rice is said to hold in this district the fourth place, as it occupies about 
i4'o 3 per cent, of the whole area under tillage. 

“ There are three modes of growing it as a rainy season crop. The first and com- 
monest by transplanting seedlings, the second by sowing sprouted seed, and the third 
by sowing dry seed broadcast. Dry weather rice crops, called vdingan, are grown 
by watenng nelds_ which have yielded a rainy_ weather crop. The places chosen for 
a dry weather rice crop are generally hill-side terraces well supplied with water. 
Land tilled in this way often yields a large outturn, but as it is already exhausted 
by the rainy season crop, before the rice is sown it wants heavy manuring and caieful 
ploughing. The rice crop ripens about the end of March. Of fifty varieties 

of rice, about forty, ripening in September, are called early, halva ; the rest, ripening 
towards the end_ of October, are called late, mahan or garva. These varieties of 
rice differ much in value, the late sorts being generally the best. Their prices, in 
ordinary season Vary from |ri. to ii<f. a pound (R3S to R48 a khandi). Rice is 
the common food of the well-to-do, and is eaten by the poor on marriage and other 
special occasions. It is used in the manufacture of ink and by washermen in 
making starch. Rice spirits are sometimes distilled, but, from the cheapness of palm 
liquor, are in little demand. {Bom. Gas,, X., 447-) 

Cultivation OF Rice in the Belgaum District. 

Rice is said to be chiefly grown in Khandpur, Belgaum, and Samp- 
gaon. There are five modes of rice tillage : three regular modes, and two 
extra modes which are used only when the regular modes fail. These five 
modes are described in the Gazetteer as follows ; — 

" The first and best form of rice_ tillage k called rop (M.) naiihackhona (K.), or 
planting, but many husbandmen shrink from itibecause of the cost and the heaviness 
of the labour. In Khandpur and Belgaum during April or early May, a small nursery 
or seed-bed, a plot to which water has easy access, is covered with leaves, wood 
straw, and rubbish, and tbis_ covering is burnt in late May before the first rainfall! 
At tbe same time the fields into which the seedlings are to be planted are being got 
ready. The field-banks are mended, the water-ways cleared, stiff plants and stalks 
are emt out, and as much of the ground as possible is covered with grass, weeds and 
rubbish, and burnt. When the fit st rain falls the seed-bed is thrice ploughed and 
harrowed. When \yell soaked it is covered with a thick broadcast sowing of rice in 
husk. The ploughing of the fields into which the seedlings are to be planted is not 
begun until the bullocks sink in the mud to the knees, a dreadful toil both to man and 
bollocks. Every field is thrice ploughed, and after the third ploughing, to clear it ol 
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roots, IS harrowed with a longf-toothcd liarrow. In a pood season, that is, heavy rain 
with plcams of sun, after five weeks oricarly in June the seedlinps arc fifteen to ciphteen 
inches hiph and fit for plantinp. When tlie scedlinps are ready, if possible in a break 
of bright wcathei, cowdung-ashes, littcn and leaves decayed to dust in the manure-pit 
are brought from the villapc, spread equally over the field, and trodden deep into the 
mud. When the field is manured the surface is levelled by drappinp over it a loaded 
board called hendor (M.) or karadtt Itodiyona (K.). A day or two later, still if possi- 
ble in fine weatlici when the field is not deep in water, the scedlinps arc rooted by the 
hand out of the seed-bed and brought to the fields in baskets. A rake with short 
_tccth,_ton to twelve inches apart, is dr.-i.wn over the smooth prOund to mark the lines 
in wh^i the scedlinps arc to be set. The workers, who are pcnerally women, follow 
with baskets from which they take small handfuls of eipht to ten plants, and ten to 
twelve inches apart and as far as possible opposite the middle of the interval of the 
next row, thrust thcm_ about a foot deep, ilxcept so much ns is wanted to flood the 
lower fields^ the water is kept in the field, and when each held has had its share the 
channel to it is blocked. Two weedinps are piycn, but as the field has been so carefully 
cleaned, the weeds are seldom stronp. In ordinary years planted rice is ready for cut- 
tinp in November or Dccembei. 

riio second mode of prowinp rice is the livri or kurffi, that is, the seed-drill plan. 
This system is adopted in the hope that cnouph rain will fall within a week after the 
seed has been sown to make the soil muddy. It saves much labour, but should the 
rain hold off for about a fortnight the ground becomes heated and the seed suffers 
from the dryness and is eaten by birds and lizards. At best the outturn is small. 

The third method is adopted when the early rain is so heavy that the seed-drjll 
cannot be worked, Furrows arc made by the Jipht plough and the seed is sown in 
the furrow. This furrow-sowinp system never yields a pood crop. 

When one of the three rcpufai modes fails, m the hope that the harvest may not 
bo entirely lost, sprouted seed or nidlaki ^K.j is sown. A sackcloth or matting bap 
is filled with grain, dipped in water, and laid in a waim close place. In three or four 
days the scods sprout and arc thrown thick and broadcast on the field. 

The fifth mode of growing rice is to root out the sprouted rice secdljngs where 
they have come too thickly and plant them into the bare fields. This is the rice- 
prowor's forlorn hope. It is called sttrdi (K.) ortho cold crop, perhaps because it 
does not ripen till the close of the cold weather. 

Kipe rice is reaped, ^and thrashed cither by striking the ears against a board, or 
by beating them with a'stick. After winnowing, the grain is carried home and dried 
in the sun. The husks of as much as is wanted for immediate use are beaten off in 
a stone mortar, jikhal iM.) or varalu (K.) by a wooden pestle, wrrsn/ (M.) or vanali 
(K.), and the rest is stored in high cylindrical baskets called the opening in 

which within and without are closed by a coating of cowdung. 

In parts of KhAn&pur near the Sahyfidris two crops of rice are grown every year. 
The first crop is sown with a seed-drill about the end of June, or is sown sprouted 
in August. It ripens towards the end of October and is called the Kdrtik or October- 
November crop. The second crop is sown sprouted in November and December, and 
ripens towards the end of April. It is c.illed the Vaishdkh, that is, the March-April, 
or the siigi crop. The April crop is reckoned better than the October crop because it 
is not exposed to the cold weather winds.” (fiomh, Gaa., XXI,, 248-250.) 

Cultivation ov Rice in the DhArwjCr District. 

It is stated that rice occupies about 6*42 per cent, of the tillage area of 
this district : — , - 


“ It is grown almost wholly In|thc woody .waste which is locally called inallddii or hill 
land. Rice wants much and constant moisture. When it depends on rainfall alone 
rice is always uncertain, but this clement of chance rather fascinates the people. 
Most rice-land is independent of simple rainfall for its water supply. The low-lying 
lands are watered from ponds and much is also watered by_ drainage from neighbour- 
ing high grounds guided by water-courses or halvas. Failing pond water, irrigation 
is supplied from wells or, more commonly, from holes fed by underground soakage 
from ponds. The rice soil is red towards the extreme west, and further cast it is a 
light coloured cla)ev mould. This clayey soil, by the action of wafer, tillage, and 
weather, becomes stiff, compact, and very retentive of moisture. This kind of rice 
soil is poor, middling, or good according to its situation. In high and exposed sites it is 
poor and shallow, even with care and manure able to boar only one crop of poor rice; 
in middle situations, neither very high nor very low, it is middling, of some depth, arid 
where there is moistme enough, yields two crops, one of rice and the other of pulse; in 
low lands or valleys it is of superior richness, of a rich dark brown, and yields excel- 
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lent after-crops. Regular ricc-fields are divi'led into level compartments a few feet to 
fifteen or twenty j-ards broad and varying in length according to the land-holder’s 
pleasure or the position of the ground. The slops of the ground or hill-side is 
generally carried into a series of terraces each one or two feet higher than the one 
immediately below it, and the front of each is guarded or raised by a foot high em- 
bankment forming part of the descending step. The effect of a hill or rising ground 
terraced in rice plots is extremely pleasing. The three kinds of rice land require 
almost the same labour. After harvest the poor soil seldom holds moisture enough to 
allow of its being ploughed; middle class soil, even when not moist enough to yield an 
after-crop, is alwaj’S damp enough to be ploughed, and the ploughing is a gam, as it 
makes the land more ready to receive the occasional dry-season showers. The up- 
turned grass and stubble roots die and rot, and the stiff clods crumble in the heat and 
air. At the end of March manure is laid in heaps. In early April the clods are 
broken by the leveller or ioriidu, or if still very hard, by labourers with clubs. In 
fields which have not been ploughed after harvest nothing, except the laying of 
manure, can be done till the first rains of late April or May, when the field is ploughed 
and the clods are broken by the mallet. The manure is then scattered broadcast 
from a basket, the surface is turned by the heavy hoe or kanti and the leveller or 
korudu follows. Nothing further is done till rain enough falls to admit of sowing, for 
which a small seed-drill or kurgi is generally used. An acre of rice-land on an aver- 
age wants three to five loads of manure. If more is laid on and the rains are abund- 
ant, the crop will gain greatly; but with light rain in highly-manured land the crop 
will grow tuo freely and will probably dry without coming to ear. From the 2Sth of 
May to the end of June, as soon as the village astrologer has fixed the lucky day, the 
seed-drill is decked with green loaves, the husbandman bows before it, and sowing 
begins. The drill is closely followed by the hallc-sal-knnti or light hoc to cover the 
seed, and the korudtt follows to level the surface. In about eight dejs the seed 
sprouts, and in eight days more weeding begins with the yadi kitnii or grubber and 
is repeated generally once in ten or twelve days. In two months the seed-drill is used 
tor weeding, as the crop is too high and the fields are too full of water for the grubber. 
The weeds are always left to rot where they grow, and this constant supply of vege- 
table matter is_ one chief cause of the peculiar richness of the soil. The surrounding 
ridp^s are repaired, the earth cut from the front is heaped on the ridges, the beds are 
filled with water, and the leveller is passed over the crop. This gives the soil a 
smooth and beaten surface into which the water does not readily sink, but remains in 
pools. 

The rice h.arvest begins about the ijth of November in the drier land, but many 
hollows, where water lies deep, are seldom ready for reaping before the end of Decem- 
ber. An unusually dry or wet season may hasten or delay the harvest a fortnight 
cither 'vay. When rice is reaped it is left to dry on the field. It is then tied in 
slieavcs, built, ears outwards, in a stack, and left to season for a month. A pole is 
fixed in the field, and the ground for a few yards round the pole is beaten hard and 
cowdunged to prevent cracks. 1 he floor is cleaned and swept, and the loosened 
she.avcs_ are scattered over it, and six or eight muzzled bullocks packed side 
ti u ^ slowly driven over the sheaves round the pole. , This goes on till 

all the grain h.-^ been trodden from the straw. The straw is then removed, and fresh 
shaves are l.aid and trodden. Winnowing follows thrashing. Rice is winnowed by 
filling with grain a flat basket which is raised at arm’s length and slowly emptied into 
‘o® “'J' "ith a slight and regular shake. The winnowing wind blows aside the dust 
and the leaves, and the clean heavy grain falls on the ground. When a heap has 
been collected the grain is carried to the village, the outer husk is removed by a 
wooden hand-mill or ioluliknhi (K.), and, as before, is asecond time winnowed. When 
the operations are over, the rice is stored in a large round basket or wattle-and-daub 
^ from the ground on beams laid across large stones, and roofed 
wuth thatch. Every_ husbandman’s house has one grain basket in which rice and 
almost all omer ^Trains arc stored. The only grains which are generally stored in 
pits arc l™i2n rnillet. wheat, gram, and cajan pea. Nine chief kinds of rice are 
grown in Uharwar. Of these, two, ambempri and konksili sanbhatta, arc of good 
quality’; three, hedarsilt, somsdli, and ftakkclsdli, are of medium quality; and four, 
aoatgan, a large grain^ variety, kevipgam or red, kcrekgan or black, am\ gensdli, 
are of poor quality . All are sown at the same lime, and are reaped one after the 
o,hcr at short interviUs. In a fair proportion of rice-fields sugarcane is grown once 
1 Where the soil nas good natural moisture sugarcane is grown 
withrat watering, and, where the water-supply is plentiful, with as much watering as 
rnay DC nKessary. The only cane which is grown without any irrigation, except a i 
p "I,!*; « the small grass cane which is loally ! 

known as no.-kajbii. The cane which does not succeed without occasional watering ' 
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during the dry season is the large or garden cane locally known as gabras dali, 
crops muff, pnvta, matki, and gram are aho grown after rice in hollows 
which hold their damp till late in the year. Except in red and light coloured soils, a 
second crop of cane is seldom grown without watering.” (Bomb. Gas., (XXII., 

275-277.) 

VI.— CULTIVATION IN SIND. 

The followingf passages, in amplification of what has already been said 
of Bombay and Smd conjointly, convey the main features of the rice culti- 
vation in the province of Sind : — 

“ Inthe cultivation of rice the ground is ploughed once, so soon as it is sufficient- 
ly dry, and about the middle of April ; if_ water be procurable from the kacha wells 
generally dug for this purpose, the seed is sown by means of a drill attached to the 
plough. When water is not readily obtainable the soil is enriched with manure to 
force the growth of the plants, and to allow of their being prepared for transplant- 
ing about the middle of June. The land is afterwards flooded to a depth sufficient 
to allow the heads of the plants only appearing a little above the water, and this 
condition is carried out during their growth. Rice crops are subject to injury from 
rats, blight, crabs, drought, or accidental over-flooding. ” 

Cultivation of Rice in the SHiHSANOAR District. 

“ Rice is the chief staple, being 76 per cent, of the whole cultivation in the divi- 
sion, and next to it comes bdjri, which is_ in the proportion of 13 per cent. There 
are two distinct methods of cultivating the rice plant in this division. The first, which 
is common to the rice-growing districts of the Bombay Presidency; consists in prepar- 
ing, in the first instance, a nursery-bed, in which the seed, usually in the proportion of 
1301b to the acre, is sown. Here, again, there are two different ways of preparing 
these nursery-beds, which are technically known as bijurani and hhaniosh. ^ By the 
first, the ground is well manured and ploughed several times, the seed,_ being sown 
by means of a nari, or funnel, during the last ploughing. Being sufficiently moist 
of itself, the soil does not require any irrigation, the plantslbeing usually ready for 
transplantation in forty days. They are then taken to other fields, previously 
ploughed over several times, but not manured, these, in some cases, being four or 
nve miles distant from the nursery-beds, and here they arc regularly planted out. 
By the second plan, the stubble is burnt, which, with manure, is mixed with the soil 
of the intended bed, but not ploughed into it. The seed is sown with the hand. 
These nursery-beds are irrigated from kacha wells, and the plants are generally 
ready for transplanting in about twenty-five days. After transplanting, the plants 
are generally watered so as to ensure their being covered for two-thirds of their 
height. Some of the finest rice lands so cultivated are situate in the_Mirpiir, Batoro 
taluka, on the Khorwah canal, and here is produced a fine description of white rice 
known by the name of suffddsi, other kinds are known as ffanja, motia, satria, 
and lari. The average yield per acre, in good land, is about 7 maunds or sColb of 
cleaned rice, and in inferior soils 4i maunds or 3401b. The average profit, after 
deducting ’expense of seed and cultivation, is R5 for the good, and K3 per acre for 
the inferior lands. The second method of cultivating the rice, which is practised in 
the southern portion of the Shahbandar and Ghorabiri talukas, where the lands he 
low is to sow the seed broadcast in a soil which is seldom previously ploughed up 
lor ’its reception. No transplanting is carried out, but the land receives a slimy 
deposit from the inundation waters, and is partially flooded at high tides. Little 
or no labour is required in this kind of cultivation, as there are no canals to clear, 
water-courses to make, or land to plough. The high tides irrigate the crops suffi- 
ciently without the help of the cultivator, and such rice-lands as these are, in 
consequence, in great request. The returns arc heavy also, the crop Per acre often 
reaching as much as 14 maunds, or i,i2olb of cleaned rice, and the net pecuniary 
profit to RJ5 Per acre." (Gas., p. 759, 76o.) 

Cultivation op Rice in the Indus Delta. 

One of the most remarkable methods of growing^ rice is that pursued 
irom*’pS.‘U’.;.''^Py tracts near the mouths of the Indus. The following pas- 
light coloured from Balfour’s Cyclopaedia, fully deal with this subject, and it 
weather, becomi remarked in explanation that by bhitl I's meant the swampy 
poor^aml°shaUow'\.^ formed by the river which are only slightly raised above 

m midcll- situations,^^ ' . , . , , 

where there is moistiirfi during the high season, have thrown up a bh&ll, the remindar, 
low lands o- ialli.>s it iVAtiOn, first surrounds it with a low wall of tr—* '•''<■'<'1 thr,.,. 
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feet in height. These bhuUs, being formed during the inundation, are often 
considerably removed from the river branches during the low season. When 
the river has receded to its cold ^veather level, aod the bhull is free of fresh 
rvatcr, he ta'res advantage of the first high spring-tide, opens the bund, and allows 
the whole to be covered with the salt water. This is generally done in December. 
The sea water remains on the land for about nine weeks, or till the middle of Feb- 
ruary, which is the proper time for sowing the seed. The salt water is now let 
out, and as the ground cannot, on account of the mud, be ploughed, buffaloes arc 
driven over every part of the field, and a few seeds of the rice thrown into every 
foot-mark, the men employed in sowing being obliged to crawl along the surface 
on their bellies,, with the basket of seed on their backs, for were they to assume an 
upright position, they would inevitably be bogged in the deep srvamps. The holes 
containing the seed are not covered up, but people are placed on the bunds to 
drive away birds until the young gram has well sprung up. _ The land is not 
manured, the stagnant salt water remaining on it being sufficient to renovate the 
soil. The rice seed is steeped in water, and then in dung and earth for three or 
four days, and is not soivn until it begins to sprout The farmer has now saleiy 
got over his sowing, and as this rice is not, as in other cases, transplanted, his next 
anxiety is to get a supply of fresh water, and for this he -watches for the freshes 
which usually come down the river about the middle and end of February, and if 
the river then reaches his i/tull ha^ opens his bund and fills the enclosuic with the 
fresh wafer. The sooner he gets this supply the better, for the young rice will not 
grow m salt water, and soon withers if left entirely dry. The welfare of the crop 
now depends entirely on the supply of fresh water. A very high inundation does 
not injure the bhull cultiv.ation, as here the water has free space to spread^ about. 
In fact the more fre'h water the better. If, however, the river remains low in June, 
July, and August, and the South-West monsoon sets in heavily on the coast, the 
sea is frequently driven over the bhulls and destroys the crops. It }s, in fact, a 
continual struggle between the salt water and the fresh. When the river runs out 
strong and full the bhulls prosper, and the sea is kept at a distance. On the other 
hand, the salt water obtains the supremacy when the river is low, and then the 
farmer suffers. Much bhill crop is destroyed in the monsoons and during heavy 
mles. The rice is subject to attacks also of a small black sea crab called by Natives 
kookace, and which, without any apparent object, cuts down the growing grain in 
large quantities, and often occasions much loss. If all goes well, the crop ripens 
well about the third week in September, and is reaped in the wafer by men, cither 
in boats, or on large masses of straw rudely shaped like a boat, and which, being 
made very tight and close, will float for a considerable time. The rice is carried 
ashore to the high land, where it is dried and put through the usual harvest process 
of division, &c.^ and the bhull is then, on the fall of the river again, ready for its 
annual inundation by sea ivater. ” (///., 4'S.) 

VII.— CULTIVATION IN THE N.-W. PROVINCES & OUDH. 

. References. — Wright, tfem. Agric, of Ca-mnpnr ; Hocy, Trade & Manuf, 

N. Ind., 4, So; Duthie & Fuller, Field & Garden Crops, ty-so ; 
Atkinson, Him. Dist, {X., H.-IV. P. Gas.), GSy ; Agri.-Horti. Soc., 
Ind. -.—Transactions, tg, 4S ; II., SS;I1J,, S2-go, } 17-324, 166-171, 
Pro., 266 ; I V., 62, 63, 100, 101, 113, 120-12.1 ; V., 3s-37, 60-62 ; VI., 346 ; 
Vlll., 9s, J6t, 161, Pro., sgt ; ^onrn. {Old Scries), VJIJ., Pro., 1 13 • 
Gasc/leers.—(jV..W, F.), I. (Fanda), S6. go, gj, iiy, tig,- Hamirpttr, lyo, 
IS6; Jhgnsi, 352; Lalatpur,3i2, 3iS,3i6,34g; II., Skaharanpur, 160, 
167 S Ahgarh, 37$, 3S4 ; HI., Butandshahr, 34; Meerut, 32$, 236, 23 1, 
23a ,- Musaffarnagar, 463, 464-46$, 466, 4^3 .munji rice' ; IV., Hta, 30 ; 
Elarca, 34S ; Mainpuri, $2$ irvild rices); I'., Budaun, 2S-2g, S$; Bijnor, 

267f 2f/0. 2nn. cat ce^..ecn t Pitlfthil 



SSy, sjsrsgo, 646, 694, 700, 704, 73$, 74s, 76g, 77$, 7S1, 7S4; VII., Faruk 
ha tad. 34; Agra, 44S-449, 45 ^! Fill., Muttra, 41; Allahabad, so-St ; 
Fitchpur, iS ig -IX., Shdhjahanpur, 45, 132; Moradabad, 47, 122 ; 
Rampur, 16, A'., Himalayan Districts, 6 ' 5 S; HOiidh) I., I, -.fro- 

duclwn, IX., Bakraich, 1^3 {extent Icatce cropped), {$4, t$$, . Sara 

234. 243. 344; Fysabad, 414-41$. 419. 4 ^ 3 ; Gonda, 49$, $22. 
$2S; II,, Bardpi, 17. 23; Khen, i$9, 160, 1S2, rS6 ; EucJhtosc, 314- 
oJg; I/I., Pariabgarh, 79, S 3 (s.-ild rice) ; Rae Bareli, iS3, ig6; 
St.apur, 3 $$, 336, 3 sS, 366 ; Sultanpur, 423, 424 ; and Vnao, 533, $24, 
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Area under, and Traffic In, Rice. 

The area shown as under rice in these provinces (in the Agricultural 
Statistics of the Government of India for 1888-89) is as follows ; — 

North-West Provinces 4)338,923 acres. 

Oudh 2,439,22s „ 

6,778,151 acres. 


If -we accept to maunds an acre as an average yield, the total produc- 
tion would have been, for the year under reference, 6,77,81,550 maunds or, 
say, 2,420,768 tons. 

The returns of internal trade show these provinces to have a net export 
of 1,38,620 maunds. Of the gross exports (chiefly paddy), the Panjdb 
took 5,78,659 maunds, Rajputana and Central India, 2,81,845 maunds, 
while Bombay got 82,489 maunds. Very little rice from these provinces 
would appear to be exported to foreign countries, as Bombay and Calcutta 
port towns are shown as drawing only 3,081 and 2,843 maunds, respective- 
ly. The transfrontier land trade with Nepdl, Thibet, &c., last year 
showed a net import to the credit of the province 6,90,623 maunds. De- 
ducting the net export by rail and adding the net transfrontier import to 
the estimated production, the balance would be the amount available for 
local consumption which expressed to population (44 millions) would be a 
little more than /uths of a seer per head. In Bareilly Mr. Moens estimated 
the production at i4'8 maunds. Messrs. Duthie & Fuller say that in the 
Meerut, Rohilkhand, and Benares Divisions and in North Oudh broad- 
casted and unirrigated rice may be assumed to yield an average of iz 
maunds per acre, while, in the drier districts towards the centre and 
south of the Provinces, 10 maunds is the highest average^ which can be 
safely taken. The outturn of transplanted and irrigated rice may be es- 
timated at 16 maunds per acre, the produce being superior to that of broad- 
casted rice in quality as well as quantity, and hence it commands ^at least 
50 per cent, higher prices in the market. These figures of outturn are, how- 
ever, of rice and must be reduced by at least 25 per cent, to 

arrive at the yield of husked rice. From these opinions, as well as a large 
series of other statements and experiments, it would seem that the Bengal 
yield of lo maunds of rice to the acre would be a safe average. But the 
extremely small amount this represents as the daily consumption per head 
of population must be admitted throws considerable doubt on the degree 
of dependence that can be placed on any factor as expressing the average 
for a province. In the case of Bombay the returns of yield show the people 
to be consuming more rice than in Bengal and the North-West Prov- 
inces, an idea which is probably open to grave doubt. 

Rotation of Crops, Manuring, &c. 

“ No particular rotation is followed ; in damp localities it often alter- 
nates with sugar-cane, and in the western districts of the Provinces with 
gram, barley or peas. But it is commonly grown year after year in the 
same land, and, moreover, when broadcasted and cut early, is generally 
followed by a crop in the succeeding vahi, and the land is thus drained by 
two crops within the year 

“ Rice is almost always sown alone, the peculiar conditions of its culti- 
vation not suiting any other crop. Occasionally the greater millet {Jiidr) 
is .sown mixed with it, but more as an insurance against an overljglit 
than in the hope of gathering a double crop. The suitable soil is 
stilt clay which commonly forms the bed of the drain.age depressions and 
asms, in which rice cultivation most frequently occurs. Rice can even 
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be grown on war or saline clay, provided that an ample supply of 'vater 
be given, and evaporation from the so)l be checked by never allowing the 
surface to become dry. Manure appears to be very little used for broad- 
casting rice. The nurseries in which transplanted rice is raised are gene- 
rally heavily manured, but ,the application of manure to the fields in 
which the seedlings are transplanted is only reported from the districts of 
the Benares Division in the Gogra-Ganges Doab, where cattle are said to 
be herded on rice fields, and earth imprecated with saltpetre is occasion- 
ally use as a top-dressing ” {Field and Garden Crops). 

METHODS OF CDLTIVATION, SOWING, REAPING, Ac. 

The account of rice cultivation in these provinces, as given in Messrs. 
Duthie & Fuller’s Field and Garden Crops, is so comprehensive and 
so fully embraces the main peculiarities that it may he here freely repro- 
duced ; — 

Forms of Rice grown. — “The varieties which rice has developed are 
more numerous and more strongly marked than those of any other crop. 
In the District of Bareilly about 47 distinct varieties are enumerated, and 
it is probable that in the provinces their number considerably exceeds 100. 
Their names, however, vary so greatly from district to district as to be 
of little or no assistance in identification, and hence no useful purpose 
would be served by giving a list of them here. Judged by their leading 
characteristics the varieties may be thrown into three classes— the yfrsf, 
including those with a tall habit of growth, with the ear protruded from 
the sheath, feathery and drooping, and with thin, usually yellow-husked 
grain ; the second, including varieties with a shorter habit of growth and 
stouter stems, with the ear not so prominent and carried more erect than 
that of the preceding, and with thick yellow or red-husked grain ; and the 
third, comprising the common varieties of paddy, with short, strong stems, 
ear partially enclosed in the sheath and grain-husk dark coloured or 
black.” 

“ The varieties of the first class are the most highly prized, the common- 
est being those known as naha, bdnsmatfi,bdnsphal, anA jhilma. The 
seondhi and sumhdra are the principal varieties of the second class, while 
sat/si (so called from its growth covering 60 days) is far the most important 
of those included in the third class, and, if its area be alone regarded, the 
most important of all the varieties. Mxmji is a term of varying mean- 
ing, denoting in some places {c.g., Muzaffarnagar) high class rice, and in 
others being merely a general term for rice sown broadcast and not trans- 
planted. This leads to another and a much simpler method of classifica- 
tion, in which the varieties may be grouped according to the method of 
their cultiv.ation, as (i) those transplanted from seed-beds, and (2) those 
sown broadcast. As a general rule, the finer varieties, falling under the 
first two classes above named, are raised in seed-beds and planted out, 
while the coarser kinds are sown in the field broadcast. It maj' be 
mentioned that a kind of rice (Hygrorhiza aristata, Fees.) is commonly 
found growing wild round the edges of the lakes and marshes, being known 
as passari, passai or phosafii, and a sub- variety as finui (Partabgarh). 
The grain is eaten by the poorer classes, being often collected by sweep- 
ing the plant heads with a basket.” 

_ The cultiyation reaches its maximum in the belt of districts under- 
h-ing the Himalayas, and increases very largely as we go eastwards. 
Ihis merely, of course, illustrates the fact that a plentiful supply of water 
is the first requisite for rice growing. 

Sowing and Reaping . — There is greater latitude in the period for 
sowing and harvesting nee than in the case of any other crop, it being 
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sown in ail months from January to July, and harvested in all months 
from May to November. The rice, however, which is sown before the 
commencement of the monsoon rains, bears but a very small proportion to 
the total, and the seasons in which the greater portion is grown are June 
to August for broadcasted, and June to November for transplanted rice. 
Taking first of all broadcasted rice, by far the greater portion is sown on 
the break of the monsoons, and is ready for cutting in from 2 to 2^ months, 
t.c., in bhadon (August) or knar (September), and hence it is often 
known as bhadoi and hnari. The rapidity of its growth is signified in the 
name of one of the commonest varieties, which is called saihi, or 60-days 
rice. But a certain amount of broadcasted rice is sown two months 
before the monsoon rain can be expected, and in this case there are two 
methods of cultivation. Either the rice germination is promoted and its 
growth stimulated by frequent and copious irrigation until the rains break, 
or taking advantage of a fall of rain in April and May, the ground is 
ploughed up and sown, but the seed is allowed to lie unirrigated, and the 
young plants should not come up before the advent of the rains induces 
germination. The method is a very risky one, since, if the seedlings come 
up before the rains commence, they are speedily dried up and the crop 
ruined. The principal object in early sowing is to be aHe to harvest early 
and get the rice crop off the ground in time to be followed by one in the 
rabi, and by having the seed in the ground by the time the rains com- 
mence, the first fall is utilised in bringing up the young plants instead of 
in merely preparing the ground for ploughing. 

“ Nearly the whole of the transplanted (or jarhaji) rice is sown in seed- 
beds at the beginning of the rains, planted out after a fortnight or three 
weeks, and cut in aghan or November, whence it is also called aghani. 
A very small proportion, however, called boron, jethi, or hot weather rice, 
is sown in January, planted out in February, and cut in May. This is 
only practised in slimy soil, along the edges of tanks or beds of rivers, 
which are planted with rice as the water becomes shallow from evapora- 
tion. Great labour of an especially disagreeable kind is required, and 
this method of cultivation is, therefore, chiefly confined to the fisher and 
boatmen caste. The area under boron rice in 1880-81 in the 30 tempo- 
rarily-settled districts of the North-West Provinces was only returned as 
a little over 5,000 acres.” 

Tillage , — “A great portion of the rice land in the Sub-Himalayan 
districts is prepared by being dug over by the mattock during the cold 
and hot weather months, when the soil has been softened by a fall of rain. 
Labour is cheap in these districts, and practice has produced dexterity, 
and in consequence an acre can be dug in this manner to a depth of six 
inches for about R2-8, while at the contract rates allowed in Doab Dis- 
tricts it would cost at least R8 or Rio. For land not dug in this way, the 
number of ploughings varies according as the crop is to be sown broad- 
cast or planted out, being two or three in the first case, and from four to 
six in the second. The soil is pulverised and weeds collected by a rough 
harrow made by fixing a row of pegs in the ordinary log clod crusher. If 
the land lie at all saline the harrow is not used, since by rendering the 
earth more compact it is said to facilitate evaporation, which brings of 
course the salt to the surface. 

Sowing . — “ For sowing, the soil must be thoroughly moist, but may be 
a miry slush, on the surface of which the seed is scattered and harrowed 
in. If the rice is sown broadcast 40 seers to the acre are held sufficierd. 
If seedlings are to be raised in a nursery much thicker sowing Js followed. 
It IS a common practice, especially when the weather at sowing time is 
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very wet, to g^ve an artiHcial stimulus to germination by soaking the seed 
in water for a night, and then leaving it for a couple of days covered with 
damp grass. If the crop is to be transplanted, the nursery should be 
about of il’o field. The seedlings are taken up when about 

a foot high, and planted out in regular lines at distances of six inches, 
from two to six seedlings being planted together. 

Irrigation . — “ For rice which is grown in the hot weather months, fre- 
quent and copious irrigation is absolutely necessary whether the district 
be moist or dry. Rice sown at the commencement of the rains and cut in 
August or September under ordinary circumstances needs no watering, 
but the transplanted varieties, which are not ready for harvesting till Nov- 
ember, need two or three waterings after the rains have ceased. Of the 
total area under rice in the 30 temporarily-settled North-West Provinces 
Districts, only 15 per cent, is returned as irrigated, and this may be pre- 
sumed as the proportion which transplanted bears to broadcasted rice. 

“ The rain water is carefull}' economized by surrounding the field with a 
bank which prevents any great loss o'f water surface drainage. Irriga- 
tion, if required at all, is required in such quantity that wells are almost, 
if not quite, useless for the purpose, and the crop can only afford the less 
costly water which can be derived from tanks, rivers, or canals. _ The 
effect of the Ganges canal on rice cultivation is seen very clearly in the 
Muzaffarnagar District, where transplanted and irrigated rice, \yhich was 
formerly almost unknown, now occupies 50 percent, of the total rice area. 

Weeding . — “ At least one weeding is, as a rule, given to broadcasted 
rice. Planted rice is reported in Cawnpore to be more frequently weeded 
than broadcasted, but in Allahabad it requires no weeding^ at all. The 
explanation of the discrepancy is to be looked for in the previous prepara- 
tion of the field ; if the weeds were thoroughly eradicated then, subse- 
quent weedings might be rendered unnecessary. 

Harvesting , — "The crop is cut with sickles in exactly the same manner 
as wheat or barley. The most common method of threshing is by beating 
out the grain with sticks, but it appears that in some localities the grain 
is trodden out by cattle, the ears having been previously separated from 
the straw, which is too succulent to break up into chaff as is the case with 
wheat or barley. The siraw called ipial) is used for cattle fodder when 
all else fails, but is very innutritious, and possibly this may be the reason 
why the agricultural cattle of rice districts are the worst in the Provinces. 
The grain after being threshed out does not lose its husk, and in this con- 
dition is known as dltdn. The husk is separated by pounding the grain 
either with a wooden pestle (_viansari) in a mortar lakhalt), or in the lever 
mill known as the dhekoli. The husking is sometimes facilitated by soak- 
ing the grain in warm water and allowing it to dry. Of course so rude 
a process destroys some portion of the produce, and of the 60 to 7olb of 
cleaned rice which can be obtained from looib of dhdn, from 10 to 15 per 
cent, will be broken and crushed and of little value. 

Diseases & Injuries . — "Rice has most to fear from the green fly called 
ganduki or iatikt, and since the attacks of these insects do not commence 
until towards the end of August, it is the finer varieties which suffer most. 
Strong and healthy plants suffer much less than backward ones, and this 
furnishes another reason in favour of sowing being as early as possible ” 
(Duthie (st Fuller's Field and Garden Crops, pp. 17-1 j). 

The following district reports on rice cultivation in these proN-inces 
may be here quoted in amplification of the facts already given : — 
Cultivation' of Rice in the Bmieilly District. 

“ Rices arc by far the principal crop of the autumn harvest, and in Bareilly proper 
occup) indeed more land than any other crop of cither harvest. The so-called Pili- 
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bhlt rices are prown not in this district, but the TarSi. There is, however, a large 
trade in such rices at Pilibhft, and hence the name. Rice cultivation is thus described 

by Mr. Moens. 

" The seed is first steeped thoroughly for a day, then wrapped in straw or cloth for 
three days, apd usually sown on the fourth ; but if the field is not ready by that time, 
it is re-dried in the sun, and will remain for iS or 26 days lit for sowing. The sow- 
ings are called according to the timeand method of cultivation employed, (i) Gaja— 
These are the first sowings made m Daisdkk (April-May). The field is filled with 
water, and thoroughly ploughed four orfive times over with the water on it till the 
caith is converted into a fine mud (tilt it \s gattj). The water is then let off, and the 
field allowed to become half dry (ant), i.c., the surface is allowed to dry to a depth 
of three or four inches. It is then sown and thoroughly irrigated every third day till 
the rains. ‘ The cropjs cut in Sdvian (July-August). I he produce is heavy, but the 
cultivation is expensive and laborious, and only possible where water is close at hand. 
(2) Bhijita—\{ s.rahikhcthnshccn selected, two plqughings are given in the ordi- 
nary way, otherwise four or five. The field is then irrigated, and when the land is 
half dry the seed is sown in Baisdkh or ycth (April-May or June) and left, 

“ If the weather keeps hard and dry the seed germinates, but does not spring up 
till the first rains. If, however, rain falls shortly after sowing the seed springs up, 
the young shoots arc parched and killed by the hot weather that follows, and tjie crop 
is lost. It succeeds best in years when the rains set in late. The crop is cut in Bhd- 
ilon_ (August-Soptember)j and the field can then be thoroughly prepared for a dosdhi 
rahi crop. This method is chiefly prevalent to the north of the district, and is much 
encouraged by the 2aminddrs. Where rents are taken in kind, and water is easily 
obtainable, anjana, sathi and seorhi are the kinds chiefly sown thus (3) Kundher * — 
This is very similar to gaja. Land is selected on the very edge of a jhi| or pond, 
and thoroughly dug up with a kasi and divided in hiydris^ (beds) ; water is then let 
in and the land ploughed three or four times. The seed is then sown and ploughed 
in. The sowing js in Phdlgnn (Fcbruary-March), and the field kept constantly wet. 
The crop is ripe in Asdrh (June-July). Sathi is usually selected for this kind of culti- 
vation. The land is usually let for kdniher in bits or pdrs of about two kapha bighas 
each, at so much per pdr ; money rates are almost always paid, (4) Ratiha or rasa- 
te— rhoso are the regular sowings in the ordinary rat or season, hence the name. 
They arc either (a) khandhar, where the rain of flood-water is collected in the kiya- 
ris, the ground ploughed, and the seed sown wet on the water and ploughed in ; 
the water is let off when the seed sprouts, and for four days afterwards no water is 
given j after that any amount is beneficial, so long as the top of the shoot is not 
covered ; or (4) kukhana, where the ground is ploughed and sown broadcast in the 
ordinary manner. 

“The ratiha sowings arc between the last ten days of yeth (May-June) and the 
middle of Sdvian, not later j and the crop is ripe in liuar. Karltik, or Aghan (Sep- 
tember, October, Novembei or December), according to the kind of rice, and tinic 
of sowing ; four to seven ploughings are given. The land is very rarely manured, 
as the rice would then run to straw and be laid, and weeds would be encouraged ; 
five sers per kacha bigha, or 861b per acre, is the usual allowance of seed. Ratiha 
sowings are rarely irrigated artificially; the rainfall gives sufilcient water. Well- 
irrigation is never used for rice. For a full crop water is required up to fifteen days 
before the commencement of haivcst. 1 ho necessary amount is generally supmicd 
by the natural rainfall. If jharda grass springs up, the field is weeded once, other- 
wise not. Rice is sown, as a rule, in viattiydr soils, but sdthi, hanki, Aharilla, and 
even sankharcha, are also sown in ddviat. If possible, the sowings commence on a 
Wednesday, the cutting on a Sunday. At the first cutting^ the produce of one kac/ia 
izsnin js given to the kherapati\ or li. fakir. The seed_ is either sown broadcast, 
which is the ordinary method, or in a nursery or panir,t and the young plants 
transplanted. No delay must take place in this work, so that the plants may be as 
short a time as possible above ground : a calm day is selected for the purpose. As 
soon as the transplanting is completed in a kiydri the water is let in to overflow the 
plants. The harvest time is regulated by the time of sowings, which is early or 
fate according to the rainfall. Broadly speaking, the coarse rices are sown and cut 
early ; the finer kinds are sown early and cut late.” 


, * The word kdndhcr is elsewhere in Rohilkhund applied rather to a variety' of rice 
‘han a method of sowing rice. 

+ mu*’ hherapaii is the village god. 

GorakhpSr. Falchpur and Allahabad, hihnaur of Benares, and khet biydr of 
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■ “The operation of husking {chhatao) the rice is performed by men of the Ban- 
jara caste. According to the contract most in vogue, they retain the chaff and thre^ 
eighths of the grain, returning the remaining five-eighths to their employers. It is 
usually reckoned that in forty seers of the paddy or unhusked crop there are 27J clean 
rice, 2i broken rice {kinki or khanda), and 10 of husk {channs or ghat). The last is 
the established perquisite of the ponies who accompany the Banjaras on their wander- 

“To destroy a moth (iirha) by which the rice is injured, the plants are srhoked 
with aniseed {ajmain) or mustard-oil, carried along their tops on a lighted cowdung 
cake. Other enemies of the crop are the batuli, a green caterpillar, rust {agaya), 
and the weeds or grasses known as dhonda bhangra (V^rbesina prostrata), hansi, 
and gargssia. The seed of the dhonda is eaten by the cultivatois, the_ gargwa by 
cattle, and the bansi by buffaloes. The average produce of unhusked rice, as ascer- 
tained by frequent experiment, amounts to about i,2i81b per acre, of which 837^ will 
'be cleaned rice, 7GII1 broken rice, and 305B) husk. The straw which is used as fodder, 
will average from 1,300 to i,4oolb per acre. The best rice is raised in the northern 
and eastern parganahs, in the southern only sdtki and the inferior kinds_ are grown. 
Land suited for sdtki rents at R2 to R3-3-0 per acre; for anjana and similar rices 
from Rs-G-oto R4-6-0 per acre, and (or jhilmarisbds, and the superior rices, at R4-12-0 
to R7 per acre. I he crop is very variable, and in an average period of five years one 
failure, three second-rate harvests, and but one of the first class may be expected” 
(North-West Provinces Gazetteer, V., 557). 

Cultivation or Rice in the Gorakhpur District. 

“ The principal growth is rice (rf/iun), tor whose culture and irrigation the moist 
tarai soil and numerous streams of Binayakpurand Tilpur afford exceptional facilities. 
More of it indeed is grown than of all the crops^put together, and the rice fields oftGn 
present an unbroken expanse of pme miles in extent. In parganah Haveli also the 
crop occupies a large area, and it is met with everywhere in the district, though to a 
small extent only in the southern and eastern tracts. A species of rice called boro 
must be elsewhere described, as its cultivation and time of reaping differ from those of 
the ordinary dhdn. Dhdn may itself be divided broadly into two classes — bhnditi and 
aghani. 

The former is sown in Jeth (May-June) on land which has been left fallow since 
the autumn harvest of the former year. The ground is ploughed in Piis (December- 
January) or Mdgh (January-February) in order that the sun may penetrate and warm 
without hardening it overmuch. The Geld is again ploughed before pwing in Jeth. 
It is considered advantageous if a shower or two have fallen before this; but whether 
it rains or not, the seed must be sown by the end of the month just named. Seed 
sown before rain falls is called dknria bdmag (i.e., dusty or dry sowing) . The soil 
best adapted to receive the crop is that lying low enough for the water to lodge, but 
not too iow,_as excessive flooding is injurious. If no rain falls before sowing, and 
unless the soil is very cold and moist, it is usual to irrigate the field directly after that 
process. It is for this purpose that the Tharus of Binayakpur dam up the small 
streams, which they then divert by numerous channels (hulas) into their fields. As 
soon as the water has collected, naturally or artificially, to a depth of about three inches, 
the field is ploughed once more. This rather rough treatment is said not to injure the 
seeds, but to eradicate weeds which would otherwise choke the young crop. In Asdrh 
Qune-July) any grass or weeds which may have sprung up are weeded out by women 
and children, who receive as wages about 2j seers of rice a day. This process is 
called nrVor. The amount of seed sown on the recognised bigha varies slightly in 
different parts of the districts, the highest being 28 seers in Bansgaon, the lowest 
22 seers in the Sadr Tahsi'l. After sowing, the crop is generally dependent on the 
rains, and is ruined if they fail. As this kind of rice thrives most when the water 
around it is not too deep, its sower prefers a season of light and sustained to one of 
sudden and heavy rainfall. The field have strong merhs or banks of about two feet 
high to retain the water. The crop grows rapidly and is cut in Kudr (September- 
October), or sometimes at the end of Bhddon (August-September), from which latter 
month it probably derires its name. Its best varieties aro—Jhali, kaptirckini, gajesar, 
bendi (white ana black), mnttri, bdnspkt'd, parnijor paani, diidha, sdtha or sdthi, 
anjaitama, sina, hauria, gajbel, and bandela. 

The-second kind of dhan, ngAonr, is sometimes distinguished from its synonym 
jarhani, but no perceptible difference between the two would appear to exist. There 
are indeed two varieties of aghani, but these are varieties rather of cultivation than 
species, and the term jarhani applies to both. Jarhani in fact merely denotes the 
winter (jdra) as opposed to the Bhddon or bhadni crop. Of the two varieties, the first 
(chhiiua) is generally sown or scattered (chhitna) over fields which have lain fallow 
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only difference between the culture of the two being that before receiving the former 
the field must be first prepared by irrigation ” (North-West Provinces Gazetteer, 
Vol. V., 2 S). 

Cultivation of Rice in Oudh Proper. 

Rice is extensively cultivated. In the introduction to the Oudh Gazet- 
teer the following passage occurs which is of interest in connection with 
rice ; — 

“The principal hharif staples are rice, Indian-corn, and the millets, 
and the choice of crop is determined by the lay and character of the soil. 
Rice grows best in low stiff land, where the water accumulates first and is 
most slowly absorbed, maize on a light soil raised slightly above the floods. 
The yield of the first is sometimes as much as twenty maunds per higha or 
2,6oolb per acre, but three-fifths of that is considered a fair outturn ; the 
latter will occasionally yield four cobs to the stalk, but it is seldom that more 
than three are fertile, and the agriculturist is contented with two good heads. 
The jneld is heavier than that of rice, 3, ^oolb per acre being an outside, and 
.z.ooofc a fair average, crop per acre. The smaller millets are less produc- 
tive, grow on inferior soils, and exact less trouble in cultivation. Among 
the inferior crops, which are cut during the rains, are mendiua, kdkttn, and 
kodo, diminutive grains which form the principal diet of the very poor. 
The finer kinds of rice, which, instead of being sown and reaped on the 
same land, are transplanted in August from nurseries near the village 
site, do not ripen till the end of November, and form the most valuable 
item of the henviat crop. The average yield is at least 20 per cent, 
greater than that of the early autumn varieties, and the grain- is smaller, 
better flavoured, and commands a rather higher price. The taste of the 
native differs diametrically from that of the English market, and the consi- 
deration in which the different kinds of rice are held varies inversely with 
their size ” (Oudh Gazetteer, I., tx.). 

It will thus be seen that, according to the remarks above (if the higha 
be taken at |ths of an acre), the yield of rice would be 12^ maunds per acre, 
3>03>90>35o maunds for the whole province. 

Cultivation of Rice in the North-West Himalaya. 

‘‘ This widely-distributed grain is, as may be supposed, the principal rain-crop in the 
lowlands, and is also largely cultivated in the hills up to 6,500 feet, where some of the 
most valuable varieties are raised in the deep, hot valleys. In the hills, the agricul- 
tural year commences about the middle of February, when the land has to be pre- 
pared for the rice crop, which is usually sown where mandtia has been raised in the 
p'-cvious season. The manure from the cattle-sheds is spread over the ground which 
then ploughed and freed from stones. The terrace walls are repaired and the roots 
of the from the last crop are collccted-and burned. In Baisakk (March- 

April) or 7 cth (April-May), the land is ploughed again and the seed is sown in the 
lurrows, which are closed by a flat log of wood drawn along them. When the young 
plants have risen to some three or four inches in height, a large rahe or harrow is 
j f'®'' U'c ground to remove the weeds and thin the plants. Where water is 
abunaant, the better sorts of rice are sown in a highly-manured and irrigated nursery 
(Oianori^ or seed-bed. This is first flooded with water and then ploughed until 
the soil becomes a semi-liquid mass. Manure is then added and the seed is sown on 
Hie top and covered over with le.aves, especially those of the c/ji'r, which are said to 
decompose easily iniwater and form an excellent top-dressing manure. The young 
olantsare tr.msf».rroA rc : i—.i A _ P j , _ - . 
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which the cattle have been regularly penned {thotUi}, to economise the collection ol 
thcar droppings. Leaves also are collected and allowed to rot in heaps on the field, 
and twigs and branches of trees are burned and the ashes made use of. The latter 
..la -1^1 and cost nothing but the labour in gather- 

th? is a small one, the earth is loosened and 
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of August the poorer high land varieties are ready, and by the end of September 
or beginning of October the finer sons grown on the low lands. Rice is cut from the 
root and stored on the field in stacks {kanyicra) wdth the ears inwards. There it is 
left for four or five days to dry, and after that the grain is trodden out by cattle on a 
threshing-floor paved with slates (khala) or simply by men on mats (riwshta). The 
stalks {pifwdl) are made up in bundles [pula) and stored round a pole or in the fork of 
a tree and afford food for cattle and bedding for the poor. The grain is taken home, 
and, after being dried on the roof of the house, is stored for use in boxes [bhakdr) or in 
baskets plastered with mud or cowdung, called korangas or ddlas. Unhusked rice 
is known ^ dhdn in Kumaun ;and before huskingit is again dried in the sun and then 
pounded in a wooden or stone mortar called an ukhal. The pestle (mitsal) in use is 
tipped with iron, and the grain is pounded three different times before the clean rice or 
cAoirioai is produced. The chaff (c/wVa) is used as fodder for cattle, and the husk {pithi) 
of the third pounding, by the poor. Winnowing is performed by a shovel-shaped basket 
{su^a)_ which is held at such an angle to the wind as allows the chaff to fly off, or the 
grain is placed on the ground and the basket is used as a fan. One ndh or about four 
pounds of rice-seed produces in irrigated land 35 ndlis of unhusked or one-half that 
amount of husked rice, and rice-seed in^p-land unirrigated land about half as much. 
Dry up-land rice ripeps from early September; common irrigated rice from early Octo- 
ber and the better irrigated sorts from the middle of October. In Dehra Dun there arc 
three principal varieties, the chaitru, haltyu, and kydri or transplanted. The first, 
which is also known as chambu or anjaua, is sown in unirrigated land in March-April 
(C/iait) and is cut in August-September. Haltyu issownamonth later in similar 
land and is cut in September; it is also known as anjani and naka. The kydri fur- 
nishes rice of the best quality; the seeds are sown in nurseries in April-May, and the 
young plants are transferred in the following two months to well-irrigated fields, 
where they are carefully weeded. The principal varieties are the rainja-ssdtn and 
hdsmati, and these grow best in warm valleys and along the greatirivers where there 
is much moisture. Chdnvial cooked in water is called ohdt, but the broken grains 
{kanika) when cooked are called jatda, Khijri is a mixture of rice with urd or bdjra 
boiled together in water ; and khir is rice boiled in milk. The commoner varieties are 
often made into bread, and in that case the grain is only husked once and the inner 
husk is left on to be giound into flour, called baghar'in Garhwal” [,Atkmson’s 
Him. Dis., 6 Ss). 


Nopal. 

426 


Cultivation or Rice in Nepal and the Central HimAlava. 
Some of the finest and most prized rices of the North-West Provinces 
(indeed of India), such as the Philibit, are known to be imported from 
Nepdl. The writer has failed to find any modern account of Nepdl rice, 
but the passage given bj Dr. Buchanan-Hamilton is, like most of the 
labours of that great pioneer student of Indian economic questions, so 
full of interest, that no further apologj’- seems necessary for its reproduc- 
tion here, than the statement that comparatively few modern writers have 
the pleasure of being able to consult Dr. Hamilton’s works ; — 

“In Nepal, rice is the great crop, and the ground fit for it is of two kinds, which 
differ in the manner, and in the time of their cultivation, so as to make two harvests 
of rice ; but no one field, in one year, produces two crops of this grain. 

Colonel Krikpatrick, indeed, mentions that some fields yield two crops of rice 
successively, the one coarse, and the other fine, besides affording, in the same year, 
a crop of wheat. This, however, I presume, does not allude to Nepal Proper, but 
to some oi the warmer valleys in the dominion of Gorkha, as where he goes on, 
to describe the expense of cultivation, he mentions the ploughings, an operation 
which IS not employed in tlie agriculture of the Newars. 

The first kind of ground produces the crop called gheya, is the highest, and 
there is no necessity tor its being absolutely level, as the fields are not inundated. 
From the 13th of Afarch to the 1 ith of April, this ground is hoed, and, having been 
well manured with dung collected in the streets, it is hoed again. A week after this, 
the field IS hoed two or three times, and is well pulverized with the mallet. About 
the T2th of May, after a shower of rain, the field is slightly hoed,_and the mould it, 
broken, and smoothed with the hand. Small drills, at a span’s distance from each 
other, are then made by the finger, wh'ch is directed straight by a line. At every 
span-length in these drills are placed four or five seeds of the rice called uya 
which is the only kind cultivated in this manner. The seed is covered by 
the hand, and a very small quantity only is required. In about fit e day s llic y oiing 
corn comes up in small tufts, just as if it had been transplanted. From the 13th of 
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ground produces often_ 640 sers, or 19^0 bushels. The difference of price, how- 
ever, in the two countries makes the value of the produce of Nepal the greater of 
the two. I have already stated that the value of four of paddy in Nepal is 

usually 13 M, 2 A. 2 D., or about 5j rupees. But near Calcutta in harvest the 
usual price of 040 sets of paddy, is R5-5-4. If no error has been made in esti- 
mating the extent of a the acie of good land in Nepal produces rather 

more than 28 bushels of paddy, or rice in the husk. Immediately after the 
crop has been cut, the ground is formed into beds by throwing the earth out of 
parallel trenches upon the intermediate spaces On these about the middle of 
November IS sown wheat, or sometimes a little barley. These ripen without further 
trouble, and are cut from the 12th of April to the lath of May. The seed for a 
rttppii is stated to be one pati, and the produce is stated to be two mvris. This would 
make the seed about the fifth part of a bushel an acre, and the produce about four- 
teen bushels ; but this seems to me greatly exaggerated. 1 have never seen more 
wretched^ crops, and most of the fields of wheat are quite choked with hemp 
(Cannabis sativa) which in Nepal is a troublesome and useless weed. The wheat 
and barley are mostly used for making fermented or distilled liquors.” {Brchaitaii' 
Hamilton, Account of Nepal, 222-226.) 

Much has been written on the subject of an alpine form of rice (similar 
to the gheya crop described above), but which is said to be cultivated in 
Nepal without being irrigated to any greater extent than is the case with 
W'heat or barley. Balfour apparently alludes to this under the name of 
O. nepalensis, and suggests that it is the ancestor of all the Indian hill 
rices. There is, however, nothing to show that any of the hill rices differ 
botanically from the better class transplanted rices of India, and, what is 
more remarkable, all those examined by the w'riter belong to the dman or 
flood-land rices ; none of them apparently correspond to the dtis or dry-land 
crops of the plains, even although some are grown on unirrigated lands. 
The terraced fields of the Himalaya are flooded by the water being 
skilfully carried, often for miles along the hill sides, to the highest field of 
a village plot of lands and then allowed to overflow from one field to 
another until the series of terraces stand fiom 3 inches to i foot under 
water. As soon as the grain has formed, this water is let off or dries up 
naturally and the final ripening of the grain thus takes place in fields 
which, if inspected then for the first and only occasion, might (as doubtless 
may in some cases have happened) give origin to the statement that some 
of the hill rices are grown on perfectly dry fields. In the more humid 
valleys, especially in the Central and Eastern Himalaya, the moisture^ of 
the atmosphere and consequent dampness of the so’l, allows of rice being 
grown, however, on fields that are never actually flooded. Such rices, in 
fact, in that respect, are the representatives of he diis rices of the plains 
(though not botanically so), bi't that any sucht rice occurs in the alpine 
zones of the Himalaya does not appear even probable. It thus seems likely 
that the origin of the statement that an alpine dry land rice (suitable for 
cultivation in England) existed in the higher tracts of Nepal, is traceable to , 
Colonel Kirkpatrick {Nepatd, p. 282'). A century ago that distinguished 
officer u'rote that there was found in the alpine valleys, inhabited by the 
Limbus, a kind of dry rice which was there known as takmaro. But 
Dr. Buchanan-Hamilton, who devoted considerable attention to the study 
of the products of Nepdl, failed to discover any purely alpine rice and 
came accordingly to the opinion that falviaro was sjnonymous with uya 
— the hill name for rye. {See Buchanan-Hami lion’s Account of Nepal, 
pp. 88, 274, &c.) 

The writer has no personal acquaintance with a strictly speaking alpine 
rice, and is, therefore, strongly disposed to think some such mistake, as 
that indicated by_ Dr. Buchanan-Hamilton, may have been made. In 
the absence of direct evidence to the contrary, he, however, feels called 
upon to reproduce one or two passages from authors who appear to believe 
in the existence of a Himdla3'an dry alpine rice. Mr. Liotard, after 
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_ There is, however, no greater reason for supposing the ordinary hill 
rices, grown, for example, at Simla, or the cold-season rices cultivated on 
plains of Indiai- could not be produced on the banks of 
the Thames, than that wheat, barley or oats, brought from Scotland, 
could not be grown during the summer at Simla or the winter on the plains, 
btul less IS there anything to show that the ordinary Himdlayan rices 
differ in essential characters from those of the plains, except, perhaps, 
what is readily accounted for by their long cultivation in a colder climate. 
Both are essentially aquatic crops, and neither of them could withstand 
the smallest touch of frost still less be grown at such altitudes as to 
necessitate their existing through the winter snow to ripen in spring, nor 
could they mature in an autumn which was liable to showers of snow or 
biting fros^. The hill rices of the Himalaya are off the fields by October, 
^d thus before the autumn influence is seen on the deciduous foliage of 
the neighbouring trees and hedgerows. It is, however, a by no means 
unusual occurrence to find wheat, barley, rice and maize growing side by 
side on the Himalaya, the last two plants having adapted themselves 
completely to the temperate climate without which neither wheat nor barley 
can be grown. But this is after all a very different matter from the further 
statement that rice has been found as an alpine or arctic crop. The writer 
has certmnly never seen rice at higher altitudes than 7,500 feet, but in 
Sikkim, Sir J. D. Hooker tell us, he found it growing at 8,000 feet, in 
exceptionally warm moist localities. o & > 

It may here be pointed out, in concluding these brief remarks regarding 
Hima^yan rices, that the mode of treating paddy before husking it, de- 
scribed above in the extract from Dr. Hamilton’s work, appears to be pccu- 

' vVu,- '.<1 ^ corne across no other passage either dealing 

with this Nepdl practice or describing anything that could at all correspond 
to it in connection with the provinces of India. Could it be the case that 
the high value put on certain Nepdl rices in India, is dependent upon this 
somewhat remarkable method of treating paddy 7 (For further informa- 
tion regarding the rices of temperate regions sec the remarks below under 
Kangra, Kashmir, as also Yarhand.) 

VIII.-CULTIVATION IN THE PANJAB. 

References.— ^e-r/.-//( 7 r 7 ;. 5 oc../wrf.—yw<r«. {Old St-rics), V/., Pro., n6j 
VII., 232; VJIJ., Pro.,37 ; XIII., Sri, , 40, SO ; Gasettcers ; — Amritsar, 
35, XIII., XV. .• Ambala, 4p,XIII., XIV.; Da, mu, 13S, 145, XI., DrUti, 
ti3, Ity, XII., XV.,Drra Gfiaei Khan, S2 ; XT, Dcra Ismail Khan, iiO, 
126, XII , ; Fcrozcporc, 65,60, XI,; Gujral, 78, XI,; Gujranwala, S';, 
XI. ; Gurdaspur, 51, XI, ; Hasara, 124, 120, /Jo, XI. ; Ilitar, 4<t, XI, ; 
Iloshiarpur, 02-o3, XI,; Jalandhar, 44, XI.; Jharl/;, 107, il8, XI.; 
harnal, Cg, 73, 74. 172, 176-178, 185, XI. ; Kohal, 101, lOC, XI. ; 
I^o’itrra. S’l, 50-60 ; Lahore, 86, 87, 88, Sg, XII.; Ludhiana, 134, fJi, 

g, XI. ; Sloolian, 02, gs, gO, gS, Kill 


^11. ; MonlfTomery, w 3 , J04, tog. XI. ; MooUan, o 2 , OS, 96, </?, XIII ; 
ITuiafarjrarh, gi-g2,gi,XI. ; Peshas.'ar, 144, 146, XIII ; Rattalphtd,, 
8t ; Rohtai, or, gs, ?-f/ Shahpur, XI.; Siallaf, 65, 66, 68, XII.; and 
Simla, 39, S 3 , S 7 .S 9 . 

Area under, and Traffic in, Rice. 

The Agriculfur.al Statistics of British India, publislied by the Imp^'rml 


government, show the Panjab to have had 6, >0,565 acres* under rtce 
during the year 1888-89. This is the smallest rice area among the impor- 
lam provinces of India, 


impon 


* *<*«<**• 

The ir.afHc in nee recorded under Rail, Road, and River, *hc<ws a mt 
maunds. In f.act, it would appear the IViniiib is l.'ifgr'y 


ITie gro'"'- 

In r -ro VVa — — .. ijuuhhto (in the yen- u'* it' 
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furnished the PanjAb with 49,465 maunds. The Panjab exports of rice, 
23,617 maunds clean rice to Rdjputana and Central India, maunds 

to Karachi, and 5,876 maunds paddy to the North-West Prorinccs and 
Oudh. 

From the returns of yield analysed below it mav be assumed that the 
average outturn is ii maunds an acre, which woulcf give the total produc- 
tion as 75,06,215 maunds or 271,293 tons. To this amount should, how- 
ever, be added the net import sliown above, and this total expressed to 
population (18,850,437) shows a daily consumption per head of ^'^th of a 
seer. 

Rotation of Crops, Manuring, &c. 

The rotation of crops gcncrall}' adopted in the Panjab will be dis- 
covered from the scries of district reports quoted below. As to manuring 
it may be said in general terms that the seed-beds are highly manured 
nnd the fields into which transplanted rice is grown arc manured to a 
limited extent also, but broadcast-sown rice is scarcely, if at all, manured. 
As in most other parts of India through which canal irrigation has been 
extended, the cultivation of rice may be said to have increased with the 
facilities for water, but the qualit)’ of the rice grown has rather fallen off 
than improved. A somewhat interesting form of manuring or rather of 
clearing the fields of deleterious weeds, chiefly alga; and other inferior 
forms of vegetable life, was made known by the writer in the Selections 
from the Records of the Government of India for i 8 SS‘Sq, pp. 67-81. He 
dealt with the subject under the botanical name of the plant used (Adhat- 
oda Vasica) and the original article should bo consulted for full particulars. 
The opinions, there recorded, of the numerous officers consulted, fill many 
pages. It may briefly be stated in the words of the original note that — 
•' During a brief botanical excursion to Sunf in the Sutlej valley (north 
of Simla), the writer witnessed the cultivators scxittering the leaves of this 
plant over recently flooded fields, which were bcing^ prepared for the rice 
crop. Concluding that the same ideas prcv.ailed in the Sutlej valley as 
in Oudh, with regard to some special virtue over any other plant, which 
the leaves and twigs of this bush possessed as a green-manure, the culti- 
vators were asked whether the manure they were adding was only given 
to rice hand or to other crops as well. The question seemed to afTord 
amusement, for the cultivators hastened to explain thal_ the idstiti was 
not given alone as a manure, but also as a medicine or poison to kill the 
aquatic weeds th.at otherwise \Yould grc.atlv injure the rice crop. They 
pointed to fields that bad been trc.atcd in this w.ay ; nnd there could be 
no mistake these were clean or free from the green scum caused through 
floating Lemr.te (duckweeds) and submerged Charm, It was further cx- 
pl.alnecl th.at, l«:fore flooding the field, it was carefully manured with farm- 
yard manure, then flooded. The water in a few days, it w.as explained, be- 
came green through the growth of the weeds. When all the weeds which 
the soil or w.atcr were likely to produce had .sprung up, .a cultivator, vtilh 
.a large apron in front of him, full of the cuttings of bdstUt, each about six 1 
inches in length, walked tlwough and through the flooded field, sowing or 
sc.aitcring the bis-lit cntil .at a di.stance the field looked .as if a crop of some 
pl.ant, not unlike tobacco, was being grown in water. After a time these 
twigs .arc supposed to imparl an ottjcct!on.ab!e flavour to th.o water, which 
compk-tcly kills the aquatic weeds. The hisrii is then g.athercd oft the 
field; .anti the rice crop sawn or tr.ansplantcti into it, as the case mav 
be. Sometimes the tJslii is plougjied into the soft mud, and thus 
made to act -as a manure. Instead of I Urti, when a green manure alone 
H dc<hcd, the leaves of the Tccn fCedrcIa Tooaa) or the AVer: (Melia 
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Azadirachta) are utilised ; but these, with the bdsuti, are the only plants 
employed as green-manure in the Sutlej valley. In all these cases it will 
be observed that plants which possess powerful properties are resorted to in 
place of numerous other weeds, which might more conveniently be used. 
This same idea seems to prevail in many other parts of India — as, for exam- 
ple, the almost universal opinion, that the leaves of Calotropis gigantea, 
the dk or mciddr (a plant with a most powerful milky sap), is a valuable 
manure for rice land, and a specific against the injurious growth of reh 
efflorescence. . It is difficult to understand what particular merit that green- 
manure could have, over any other green-manure, in neutralising the reh 
salts, but, as remarked, the idea that it does possess some such property 
is very widespread in India. It is thus noteworthy that the green-manures 
in most general use in India are, like the haslUi, as far removed chemi- 
cally and botanically as they well could be from the crop intended to be 
cultivated, and are plants with powerful active principles. 

It has occuiTed to the writer that it may be possible the same practice 
and with the same object as recorded in the Sutlej valley, may be followed 
in Oudh and in other parts of India, and that the merit attributed to the 
hdsuti as a green-manure is not, strictly speaking, deserved. It, at least, 
seems more natural to suppose that the strongly fcetidiy-scented leaves 
would impart an injurious flavour to the water, sufficient, as believed in 
the Sutlej valley, to kill aquatic weeds, than thafa few twigs of this plant 
could have a special merit as a manure. If this supposition prove correct, 
it may further be found that the habit of using the plant in the construc- 
tion of wells (a use reported in the Oudh Gazetteer) maybe connected with 
the knowledge that the green scum so common on every sheet of water in 
India will not be formed in the presence of a few twigs of this plant. This 
idea is, however, only thiown out as a suggestion, in the hope of directing 
attention to the subject; for it may be found that a plant with such strong 
properties should, in the construction of wells, rather be discouraged than 
encouraged — at least in the case of wells intended for drinking purposes. 
If it be the case that the bdsuti leaves have the power to destroy the in- 
jurious weeds found in submerged fields, it would seem desirable to make 
this fact known, since, as far as the writer is aware, this property is_ not 
understood outside the limits of the Sutlej, or perhaps of one or two neigh- 
bouring valleys in the North-West Himalaya. Indeed, it is quite possible 
that this extremely plentiful plant, when its properties are fully examined, 
may prove to be capable of further development. For example, a decoc- 
tion of it might be found useful in destroying animal pests to other crops, 
such as sugarcane, tea, and coffee. _ _ . 

In the meanwhile it seems desirable that enquiries should be made m 
different parts of India regarding the practice of applying the plant to the 
fields ; and the reason why it is so used, and why, also, it is chosen to 
bind the sides of wells” {Simla, the 22nd ‘J^iine 1887). 

“ It may be added that since the above was first published, the writej 
has accidentally come across one or two passages in Dr. J. E. T. Aitchi- 
son’s Kurain Valley Flora, which are of interest as pointing to the belief 
in the special merits of Adhatoda as a manure being held by the people 
of certain portions of Afghanistan. Speaking of the Kuram district. Dr. 
Aitchison says : ‘The germination of rice-seed in the seed-nurseries is 
supposed to be hastened by shading with the young branches of Adhatoda 
^sica and Sophora mollis.’ Again, of Thai and Badishkhel he writes: 

‘ young leaves of Adhatoda Vasica are largely collected and_ mixed 
gram in the rice-nurseries, to hasten the process of germination 
T S®"'^rated during their decomposition.’ In nearly every prov- 
■ o India certain cultivators pul great faith in green-manure for rice; 
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and in most districts the grain is frequently made to sprout before being 
sown. Some interesting information of this nature will be found in the 
Mysore Gazetteer, Vol. I.j pages 52, no, 112, and 113— the plants speci- 
^ ally mentioned being Calotropis Dodonea viscosa, Mirabilis, 

Datura, Solanum, and Ocymum. — Ed., Set. Rec. Gov. of Ind."]” 

The above preliminary note was circulated by the Government of 
India to all local Governments, and, as already remarked, the replies 
received are too numerous to be reproduced here. One or two passages 
may, however, be given as showing the extensive manurial useto which the 
plant is put. The Government of Madras furnished a collective reply, 
dated April 188S, which embraces the chief facts brought out by the Dis- 
trict Officers. In that letter occurs the following : — 

“ It is only in Nellore that the practice of applying the plant to rice-fields 
and using it to bind wells, is said tcf obtain ; and the Collector has no doubt 
that the reason is, that it destroys aquatic weeds. He also states that natives 
place the leaves among clothes to keep off insects. In North Arcot it is 
reported that the belief exists, that in flooded lands the plant kills water- 
weeds. In some parts of this district and of Tanjore the twigs of the 
plant are used to bind wells ; but whether in the belief that it will prevent 
the growth of scum is not stated. In Chingleput the leaves are used, with 
those of other plants, as manure, and especially for saline soils, the leaves 
being supposed to counteract the saline properties of the soil. In the Vrid- 
dhdchalam taluk of the South Arcot district and in some parts of the 
Kistna districts the application of the leaves as manure is believed to be 
beneficial to crops blighted or diseased. In the latter district the leaves 
are also used for covering wet seeds about to be sown for a second crop 
in order to induce sprouting. The plant is also grown in hedges round 
betel gardens to protect the creeper from the hot winds. In parts of 
Coimbatore, Tanjore, and South Arcot the leaves are applied to fields as 
manure ; but they are only regarded as one of several kinds more or less 
suitable lor the purpose. ” It may be here added that Dr. Ainslie, in the 
beginning of the present century, alluded to the Madras system of manur- 
ing rice-fields. " The rice reared on marshy land, or rather, that rice 
which requires being flooded, is usually manured with leaves and branches 
of trees.” The fields in Malabar, which are not flooded, are manured, 
he says, with ashes and cowdung like other dry grain fields [conf. with 
Rdb manuring in Bombay). 

From the Panjdb-many of the replies received confirmed the use of the 
plant in rice cultivation. The following passages from these replies may 
be specially cited here : — 

ifrtngrn.— The leaves of the BdsuU are applied to the fields simply as 
a manure, and are used for covering safflower, in order to make it yield a 
valuable red colour, and ripening mangoes and plantains, which are kept 
covered by these leaves for a few days. The leaves, when applied after 
being warmed a little, afford relief in boils, pain in joints, ophthalmia, &c., 
and are valuable in hydrophobia. They are given as a medicine to cattle 
in case of pain in the stomach. The washerman burns the plant and 
uses the ashes for washing clothes as sajji (impure carbonate of soda), 
-The tanner extracts a yellow colour from the leaves to d3'e skin. The smell 
of the leaves is known to prevent bleeding from the nose. The charcoal 
produced by burning the stems is used in manufacturing gunpowder. 
The roots are medically employed for removing cough, bile,"impurity of 
blood, asthma, fever, phthisis, vomiting, seminal weakness, costiveness, 
pain in the chest, .enlargement of the spleen, gonorrhoea, syphilis, and” 
unsteady eyesight {Clianot). 

The Commissioner states that in addition to what is said above it is 
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known to him that this plant is used by zemindars as a lininjr to support 
ktitcha wells, and is frequently thus applied in the Rawal Pindi district. 

Peshawar . — “ The plant grows abundantly on the stony and hilly lands 
throughout the district, but it is never grown in the cultivated land. The 
black Bahckar is useful for phthisis, consumption, spleen, cough, wounds, 
and boils. The white Bahekar is used in colic wounds, also for Zehrbad 
(Anthrax)^ to horses. Its seeds are eaten in colic and its leaves are taken 
internally in the form of a decoction. In the treatment of anthrax its seeds 
are generally administered. Its leaves also aflFord relief in this disease 
when they are pounded up and given with salt. The leaves of black Bahe- 
kar are scattered over flooded fields (of irrigated land), which are being 
prepared for a rice crop, and the zemindars state that by this means the 
yield of the rice crop is much augmented. Stems of black Bahekar afford 
a good charcoal, which is used in the manufacture of gunpowder. The 
plant is also extensively used as fuel.” 

_ The antiseptic property of the plant in killing minute organisms while 
being harmless to higher forms of life, thus established by native opinion, 
has been abundantly shown in a recent paper by Mr. Hooper in the Phar- 
maceutical 'journal and Transactions (April 7th, 1888). Mr. Hooper writes 
of the_ chemistry of the leaves : “A well defined alkaloid appears to be the 
most important constituent ; it constitutes the bitter principle, and, to all 
intents and purposes, is the active principle. It occurs in white trans- 
parent crystals belonging to the square prismatic system, without any 
odour, but with a decidedly bitter taste. It is soluble in water with an 
alkaline reaction, and in ether, but more so in alcohol.” It would be beside 
the present purpose to give here the whole of Mr. Hooper’s analysis 
of the substance. The above passage shows that simple maceration 
in water suffices to extract the active principle, and Mr. Hooper’s 
practical experiments with it may therefore be preferentially cifed here. 

“ A sample of pond water,” he writes, ” cont.aining Spirogyra and numerous 
animalcules was mixed with a few drops of a strong infusion of Adhatoda 
leaves. The chlorophyll gradually disappeared from the weeds and the 
cells became broken up. The oxygen was given off with less frequenc}', 
and at length ceased, seme insect pupse rose to the surface of the water ' 
and there died. Numerous Paramecia remained active for some time, but 
eventually succumbed to the action of the poison. In 24 hours the beaker 
containing the water that had been thus treated showed only a brown 
mass lying at the bottom ; while some water in a beaker by its side, with- 
out this treatment, contained the green aquatic weeds evolving oxj'gen, and 
the animalcules alive.” 

Again ” An aqueous solution of the alcoholic extract of the leaves 
was tried upon flies, fleas, mosquitoes, centipedes and other insects, and 
in every case the application met with poisonous results. The solution 
appeared to kill them without previous intoxication. On the_ higher ani- 
mals the leaves do not seem to have such an effect. A quantity of the al- 
coholic extract representing 15 grains of the leaf was given to ,a small dog, 
and the administration was not attended with any inconvenient symptoms. 
These experiments show that the reputed use of theleavesin destroying in- 
jurious weeds in submerged fields is founded upon very scientific princi- 
ples.’’ “ The poisonous properties of the Adhatoda on the lower orders 
of animal life will, perhaps, find for it a use in destroying insect pests, and 

M important addition to the Materia Agricolarttm in India.” 

j u' thus concluded his remarks in almost the same words as 

used by the writer fully a year before the date of the article in the Phar- 
inaceiittcal J-our 7 ial, viz., that a " decoction of it might be found useful in 
aeslroying animal pests to other crops, such as sugarcane, tea, and coffee.” 
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The chemical investigations thus briefly reviewed have placed the utility of 
Adhatoda beyond any possible doubt, and its extended use should, there- 
fore, not only be strongly urged on the attention of rice cultivators of India 
wherever aquatic weeds prove troublesome, but the subject should commend 
itself to tea, coffee, and indigo planters as well_ worthy of their consi- 
deration. Not only so, but it is probable we have in Adhatoda an antisep- 
tic at the door of every Indian peasant which, if not found useful in the 
treatment of sores on his own person, could, at all events, be extensively 
used in the cure of the troublesome maggot-infested wounds of his cattle 
{cotif. with the account of Adhatoda Vasica in Vol. I., p. 109.) 

METHODS OF CULTIVATION, SOWING, REAPING, &c. 

Rice'is grown to a small extent in most of the districts of the Panjdb. 
It is most extensively grown in Ambala (123,474 acres), in Kangra 
(110,763 acres), in Gurdaspur (62,871 acres), in Karnal (58,569 acres), and 
Sialkot (55,280 acres). The other districts have from 30,000 to 466 acres 
under the crop. In the Gazetteers of the various districts of the Panjab, 
a table is given in the Appendix which shows the acreage yield of the more 
important crops. Under rice, the variation in yield (doubtless a natural 
enough one, since there can be no doubt of high and low yields according 
to the nature of the soil and the system of cultivation pursued) ranges 
from iSplb per acre in Gurgaon to 2,24olb in Kohat. The mean of all 
the returns for the province would be 70581, but, excluding districts of 
minor importance and inferior yield, the average (and apparently a fair one) 
would be 8291b or, say. It maunds. From this calculation Kohat has been 
left out of consideration, as the return published is an abnormally high 
one, and, if correct, is applicable only to the Kohat acreage, vta., 2,813. 

The follpwlng passages may be here given from the various district 
reports which have appeared, in connection with the settlements, or in the 
Gazetteers : — 

Cultivation of Rice in the HoshIarpur District. 

“ The several kinds of rice grown in the district may be divided as 
follows 

ist class — Bdsmati, chahora, begami. 

Slid class — Jhona,ratrti, siikhchain, vmnji, sdihi, kalona, kharsu. 

"The total area under rice is 33,656 acres j of this more than half is 
grown in the Dasuah and the area under first class rice in that 

tahsU is 4,085 acres. Unfortunately no classification of rice was made in 
Una; but the total area under first class rice in the district is probably 
over S.opo acres. Rice is cultivated onlj' in marshy land, or in land copi- 
ously irrigated^ by a canal or stream. In one large village in Garhshankar 
Moranwxili i t is grown in well-irrigated land ; but this is most unusual, 
and thcreason here is that theland \sdabri, well suited for rice cultivation, 
and the lyater only three or four feet from the surface, so that as much 
water as is necessary can be given to the crop with very little labour. First 
class rice requires a constant flow of water; for the second class it is 
sufficient if plenty of water is given ; if it stagnates no harm is done. 
Heavy floods, if they top the plant and cover it for two or three days, de- 
strw it, but the mere passing of a flood over a crop does it no harm. The 
land is prepared by three or four ploughings. Munji (the commonest 
rice) IS sown in Marcher .April, the Other kinds in June or beginning of 
July. Rice may be sown either broadcast or after raising seedlings in 
small beds. The broadcast sowings .are of two kinds : — 

(i) Watrdn when the moisture has sufficiently subsided to allow of 
ploughing and sowing; 
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(2) Kadiudn or /;a(ft^,\vhen the seed is steeped in water for two or three 
days, and then scattered broadcast in the mud. When sown by raising 
seedlings the process is called Idb, and this, though more laborious, is more 
profitable. The best kinds are always sown by the Idb method. Sathi 
or kalonn are always sown kadwdn, the other kinds may be sown in any 
way it pleases the cultivator. Some weeding is required for rice sown 
broadcast ; that sown by Idb requires none. The earliest sowings ripen in 
September, the later ones in October and November. Sathi is supposed 
to ripen in sixtj days. 

Sathi pake satiun dini = Sathi ripens the sixtieth day, 

Je pdni mile athin dini ~ If it gets water every eighth day. 

" is a very coarse rice grown in poor alluvial soils, where the 

river has deposited some soil, but not yet sufficient for the better crops. 
Grasshoppers (taka) are fond of the 3'oung shoots ; and pigs, which abound 
in the high grass of the Chhamb, do much harm by uprooting the fields of 
rice. High winds also are considered bad when the plant is nearly ripe. 
The crop should be cut before the grains are quite ripe {liargand), other- 
wise much of the grain is lost. Threshing is done by the treading of oxen 
without the wooden frame (phala) used in ordinary threshing. The rice 
straw is of little use, except for bedding and litter ; it contains no nourish- 
ment, and cattle will not eatit unless very hungry. The grains are husked 
by pounding them in a large wooden mortal {ukhdl) with a pestle {mohla 
or mnsal). As to the outturn Captain Montgomery writes : — 

"Experiments were made on 41 ’8 acres, the result being an average 
outturn of 378 seers (or about 9I maunds) an acre. I am unable to give 
the average outturn, of the different classes, but most of the experiments 
were made in munji, jhona, sathi, bdsmaii, and chahora. Mr. Temple 
considered that some of the best rice-growing villages produced 60 maunds 
an acre ; this appears to me quite incorrect, even if kacha maunds were 
meant, a produce of 25 maunds an acre is an excess’ ve average, though 
special plots may grow as much. I am inclined to think that ordinary 
nce-growing land will not produce more than 9 or 10 maunds, and the 
better bdsmati and chahora lands about 12 maunds" {Panjdb Gazetteer, 
Hoshiarpur District, pp- 92 - 9 Z)‘ 
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Cultivation or Rice in the Karnal Districts. 

"Rices are divided into two well-defined classes, the fine rices, varieties of Oryza 
sativa, the grains of which cook separate, and which are known to the people under 
the generic name of-siVi; and the coarse rices, varieties of Oryza glutinosa, the 
grains of which agglutinate when boiled, and of which the principal sorts are 
and santhi. This and the following paragraphs refer to the fine rices only. The 
siri proper is a small rice with a short straw j the principal varieties are ramalx and 
raviiamani ; the latter of which has a particularly hard fine grain. Sunkar and 
ansdri are coarser rices, chiefly grown where there is fear of too much water, in 
which case their long straw gives them an advantage. Rice grows onhr in stiff soil. It 
is usually grown in low-lying ddkar so as to take advantage of the drainage water ; , 
but if the water-supply is sufficient, the best rice is grown on fine stiff soil on a slope 
where the water is perfectly under control. The seed-beds are ploughed four or five 
times and carefully prepared, manure is spread on them, and the seed sown broad- 
cast and very thickly on the top of the manure. 


More manure is then spread over the seeds and the whole is watered. Four days 
after they are again watered, and after the fifth or sixth day, they must be kept wet 
till they are ready to plant out. The rice-field is ploughed twice, and such manure 
given as can be spared. It is then flushed with some three inches of water, and a 
soh^ga (toothed), if there are weeds, is driven about under water {gdr organ denc^. 
If the weeds are obstinate, the plough must be used again under water. When the 
sohugga has worked up the mud into a fine pulp, Jhinviars and Chamdrs take the 
(/’Od) in handfuls (jdtC) and plant them one by one in the water, pressing 
ots with their thumbs. An acre will take 500 to 600 jiUis which will cost, if 
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bought, Rt. 4. U will take ten men to plant it in a day, and they get ej to 3 seers 

o{ grain each day. , , . 

The field is weeded once at least, 


me neia is weeueo once a. ..-..o.. At first the whole field must be .kept under 
water continuously ; for each seedling throws out five to ten new shoots, cannot 

make their way unless the ground is pulpy, and it is on the abundance of these shoots 
.to the crop depends. The water must not be more than six inches deep, or the shoots 

whlbe drowned^eforethey gettotheair.anditmustno^ be changed, as it would 

carry away all the strength of the manure and the soil. When the eats once begin 
to fo^m, the ground must be kept well wetted, but not too slushy, or the plants will 

(all. Uthecropiswholly under water for more than four days, It dies. The reap- 
ing must be done directly the grain is ripe, or it will fall out of theearsinto the water. 
Thus hired labour is a necessity, and the payment is 5 to 6 seers of unhusked rice. If 
the water is deep, and the plants, as cut, have to be put on bedsteads to keep them 
out of the water, the reaping is slow : otherwise the same as other small . 

The rice is thrashed in the ordinary manner; but the gram has to be husked in 
the okal. Standing rice is called dhdn, as is the unhusked grain, in contradistinction 
to husked chd'sal. The husking is generally done by the women of the house. _ If 
done by a labourer, he returns 18 seers chdwal from every 30 seers of clhan, keeping 
about 2 seers of good rice and as much of broken bits which he will grind up and eat 
as bread. The rest is husk, which is useless. The straw (,i>urdli) is very poor 
fodder, and is used largely for bedd'ng for cattle, and for mixing with manur^ or is 
even ploughed in fresh. But it is also given to cattle to eat. Rice suffers much from 
'khiid or kokli, apparently aquatic larva: or other animals that eat the young sprouts. 
Water birds, too, play terrible haioc with it when it is ripening, if the whole plant 
'dries up, it is called nialahi ; if the grain only, patds is what is the matter with it. 

Coarse rice (v. s.l is of two kinds, munjl and snnthi. The peculiarity of 
the former is that it cannot be drowned out, the straw lengthening as the water 
deepens. It is therefere sown in spots liable to flooding. It will stand two feet deep 
^of water ; and if the ripe plant falls into the water, the grains do not falI_out_ as they 
do with si'ri. The peculiarity of sdnihi is that it ripens within an extraordinarily short 
time (nominally 60 days, hence its name) from the sowing, it is sown all over the 
Nardak, and generally wherever there is no irrigation, as the rains will usu^ly last 
long enough to ripen it. Huen Tsang noticed its quick growth with admiration when 
he visited the Nardak 1,500 years ago. Sdnthi has a short straw, and does with but 
little ivater, it being sufficient if the soil is thoroughly moist after the shoots are once 
up. The young shoots arc liable to be eaten, and if the water gets very hot they will 
sometimes rot, but the plant is wonderfully hardy, and when the stalks have once 
grown up, hardly anything hurts it. Both kinds are sown at once where they are to 
grow. After two or three ^loughings cattle are sent into the water to walk about and 
stir up the mud, or the gun or toothed so/jomgn is used under water. The seed is 
sown brOiidcast on the gddnl or fine mud. No manure is used nor is the crop irri- 
gated. The purdli or straw is better fodder than that of ciri, but still not good. The 
coarse rice forms a staple food of the people, the fine rices being si Id and seldom 
eaten by them ” (/’niyiffi Gncrfferr, Karnal District, 176-177). 

Cultivation or Rice in the KAngra District. 

The following passage from the Gatctfeer of this district may be 
accepted as _conyeying_ the main features of the PanjSb hill rices, when 
taken in conjunction with that which follows regarding Kashmir and what 
has already been stated under Nepdl ; — 

" Rice is the staple product of the Upper Kangra valleys,* where is combined 
the abundance of water with high temperature and a peculiar soil which favours its 
growth. It is_ grown also in the irrigated parts of Delira and Nurpur, where the pro- 
duce, though inferior to that of Kangra. is still of good quality. Coarser kinds of rice 
are also grown without irrigation in the more elevated portions of the district. The 
twopls jeeognisc upwards of sixty varieties of rice. The most esteemed kinds are ■— 

Each of these varieties 
localily\ ^us Rihiu is famous for its begami and P.alam for its 

coarser kmds grown in the KAngra 
• bnown names arc Auf/jin and kolhena ; and of the inferior producer 

Ihc'riS^;'^ On land which can command^rrigation 

the nec u, not sown till the beginning of June. In districts dependent upon ram, the 
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seed is thrown into the ground as early as April, and the later the season of sowing 
the less chance of the crop reaching maturity. The harvest time is during the month 
of October. 

“ There are three methods of cultivation. The first and simplest, called bdtar, is 
where the seed is sown broadcast in its natural state ; on unirrigated lands this is the 
universal method. In the second method the seed is first steeped in water and forced ' 
under warm grass to germinate, and then thrown into the soil, which has been pre- 
viously flooded to receive it. This method prevails wherever water is abundant, and 
is called mack or Ittnga. Under the third system, called -ur, the young rice about 
a month old is planted out by hand at stated intervals in a well-flooded field. This 
practice involves much labour and is seldom followed, except in heavy swampy ground 
where the plough cannot work. The yield, however, of transplanted rice is always 
greater than under either of the other methods. The growth of weeds in the rice 
fields is very rapid j but the people have a simple and most effectual mode of ridding 
themselves of them. About the month of July, the crop, weeds and all, is deliber- 
ately ploughed up. Immediately after the operation, the whole appears utterly de- 
stroyed ; but the weeds alone suffer, being effectually extirpated by this radical _ pro- 
cess, while the rice springs up again more luxuriantly than ever. This practice is 
called holdita, and the crop Is worthless which does not undergo it. Rice is always 
sown by itself and never mixed. The grain is separated from the husk by the use of 
the hand pestle and mortar j women are usually employed upon this labour, and, when 
working for hire, receive one-fourth of the clean rice as their wages. Rice has a very 
extensive range. In Kangra proper it is seen as high as 5,000 feet above the sea, 
and in Kulu in the valley of the Bias it grows as high as 7,000 feet ” {Panjdh Gazet- 
teer , Kangra District, IS 6 ). 
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Through the kindness of Mr. W. R. Lawrence (Settlement Officer in 
Kashmir) the writer has been favoured with proof copies of the passages 
in the forthcoming Settlement Report which relate to rice. Unfortunately 
space cannot be afforded to deal with these fully, district by district, but 
the following extracts convey some of the more instructive ideas brought 
to light by Mr. Lawrence ; — 

Vaiielies grovjn . — There are numerous varieties grown in the vari- 
ous tahsils and these may be referred to two important sections. White and 
Red Rices. Some 53 forms are specially mentioned by the cultivators in 
Uonsu, and of these 41 are white rices. In the Lai fahsil some 40 forms 
have been recorded, red rices being the most extensively grown, whereas 
in the Phak tahsil white rices are more frequent. The white rices command 
the best price, but they are regarded as more exhausting to the soil and 
have to be followed by a red crop. White rice requires a good soil, is 
more delicate tlian the red and gives a smaller outturn of grain. Red 
rice is accordingly the food of the poorer classes. 

Speaking of the Donsu tahsil Mr. Lawrence says ; — 

“ The best of all rices are the Kanyun and Basinah. Those are delicate kinds 
and will not grow on elevated ground exposed to the cold; the kanyun prOTuces a 
round white very' soft grain, and the basmati gives a long white softgmin. Bastnati 
always commands a higher price than other kinds of rice and both in the market and 
in the communication allowed by the State, fetches Ri per kharyar more than_ any 
other variety. It is described as I'.e., the seed germinates more quickly 
and ripens sooner than any other rice. Consequently it can be soivn later. It gives 
a small crop and the variety cannot be grown above Lakripura. It requires careful 
husking, and whereas it costs 12 annas to husk a kharwar of shali of the ordinary 
kind, it costs R t to husk the same quantity of basmati. 

“ I have pursued my enquiries regardingthe relativemeritsof thcwn/fr'ti or broao- 
cast sowing_ of rice and of the nihali, or system of transplanting rice, and again I 
find that, given the same quality of soil and the same condition of manure and irriga- 
tion, the ■arattrn system gives the larger outturn. 

_ “H’altnt is certainly the prevalent system in the Donsu tahsil. It requires good 
soil, and can only' be successfully followed when the fields arc of a fair sire and are 
what is known as bad-^attru fields, which fake four trals of seed. In smaller fields 
Mich as arc found on terraced land {arh-larit) or Idulwitsku') wliich are known as 
lar-Tcaifru and which take fiom > to 3 fraks of seed, ihc nihali system is perhaps Ihc 
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more economical. The seed for nihali and matiru rice is sown at the same time, 
•ois., from isth Baisakli to isth Jeth, but the seedlings from the former are not 
planted out till 36 days after sowing. In Narkara rice is sown a month earlier than 
in the other villages, but it ripens at the same time. The result of this early sowing 
is a greater outturn of rice, (In the Shahabad llaka near Vernag the sowing fnne 
commences at the beginning of Baisakli and there the outturn is very large.) In the 
interval of the 36 days, the sun and air have benefited the soil, and in addition to 
this the shepherds have gathered their sheep on the dry land reserved for mkah. 
One thousand sheep will enrich 4 acres of land in a single night. They are not 
allowed to stand in one place as their^ droppings would make the land too powerful, 
but are kept moving about. For eiTery 5 traks oi land manured by the flocks of 
sheep, the shepherd receives 4 traks of shali. It is calculated that the presence of 
a flock of sheep will raise the produce from 25 to 40 or so khar^ars per kharwar of 
land. The secret of this enormous benefit derived by the nihali land, is that by the 
time the sheep come on to the ground, their food and strength has improved from the 
spring grass, and in consequence their manure is of greater value than it was a month 
before when the malirit lands were flooded for rice. , 

“ But, generally speaking, 1 find that the nihali system is regarded as|a compromise 
and as a ‘dernier resort’ by the people. If water is plentiful and the soil fair, 
•mattru is the system followed. If water is not forthcoming at the time of sowing, the 
land is reserved for nihali, and if the land is at a high elevation the nihali system 
will be adopted. In low lands and near the swamps nihali cannot be grown. The 
advantages of nihali are, that the system clears the ground of weeds (kach), and 
that it requires less labour. Two khttshabas are ample for nihali, whereas four 
khushabas are necessary for •wattru rice. 

“ Wild Rice . — I have already described the hama grass. It is exactly like the 
rice plant, but it has rather narrower leaves. It gives a grain which is eaten by the 
poor people, and is in great request for Hindu temples It comes into flower earlier 
than the rice, and there is a saying in Kashmiri ‘Hama niyul^ drao,’ ‘sheihi duo 
hrao’ which means ‘cut your rice twomonths after /innm comes into fiower.’ Besides 
the hama which only experts can distinguish from the rice, the cultivator has great 
difficulty with kre. Kre is rice which has sprung up from seeds dropped at the pre- 
ceding harvest. The outturn of kre is small, and if it is not eradicated during the 
first season, and is reproduced for a second year, it causes considerable trouble and 
loss. In order to fight against kre, the cultivator invariably sows a new yarie^ of 
rice each year. It may be that he substitutes white rice for red, or one variety of red 
for another variety of red, but the change enables him to distinguish with ease be- 
tween the objectionable kre and the real rice plant. 


“,Every\yhere 1 find evidence to theeflect that red rice is a hardier plant and gene- 
rally a heavier cropper than the white rice. It is always the custom to sow red rice 
in the field nearest the water-course. The water comes in cold from the channel and 
white rice would fall. When the water has been lying for a time on the first field it 
becomes warm enough to puss on to the second field, where white rice may be raised. 

“ Operaiians, — Rice cultivation is hard work for man and beast, and in former 
days the Government recognizing the importance of the rice harvest left the cultiva- 
tors to thetnseUes during the cultivation of the rice fields. Rice in Kashmir is’like 
the most elaborate garden cultivation. It must be watched m'ght and day. A break 
in ireigation or delay jn weeding are fatal. Hence it follows that the present system 
of oegnr is most prejudicial'to rice cultivation, for men are taken away at critical 
times, and the fields dry up and the weeds choke the rice. From a revenue point of 
view, it would pay the State to exempt all rice-growing villages from begar from the 
iSia ^Baisakli lApril) to the end of Katak (October), Such forced labour as mi^ht be 
required during those months should be either taken from dry villages, or contractors 
should be entertained who could either import labour from India or procure labourers 
from the city population. 

impoftant fact to bear in mind that rice cultivation in Kashmir is 
essentially of the nature of petite culture. The best rice which I have yet seen has 
beenm the Shahabad Ilalta, where the holdings are very .small, or in villa-res like 
lchg.am, Iclikot and Ompura, where the holdings are respectively 2 ghumaos 4 
\Shumaos, 5 kanals - 2 ghumaos, 2 kanals. Each plant should be worked 
witU the hand and not a ween should be seen. 

" Consiaering Iheir site, the little cattle of Kashmir do good work. When at least 



The knji must be done quickly. Cattle arc also used after the first 
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khnshaha for the gupan nind which consists of driving- the cattle up and down the 
fields and mixii^ the soil with the water. 

Rotation. — Greater attention is paid to rotation of crops in Donsu than in 
Lai and Phak. Much of the land is described by the villagers as Rassami, vis., land 
which bears a good crop one year and requires reit the next year. This rest is given 
not by a fallow but by a change of crop. A common rotation is three years of rice 
followed by four years of cotton. Cotton clears the soil and frees it from weeds. 
Another common rotation is rice followed by maize or mash or barley, or_ wheat. 
All agree that this rotation of maize, mash, or barley improves the succeeding rice 
harvest by 2 khaiwars of shali per 4 acres of land, but opinions differ regarding 
wheat. 'There can, however, be little doubt that the exposure to sunshine and air 
during the time when the land is under dry crops must benefit the soil. I have asked 
some of the more prosperous of the cultivators, as an experiment, to plough up the 
rice fields directly the rice crop is harvested. The land is still soft from lha popasag 
or final watering given to swell the ears of grain, the cattle are in good condition, and 
the only objection the people have to my proposal is, that they have no leisure to 
plough, anrl that ploughing before the spring will increase the difficulty of krc." 

Manure . — Sheep manure is the best, next comes cow manure. Horse-dung is 
not used for rice fields. It must be remembered^ that cow-dung is the chief domestic 
fuel, both for cooking and for Langars.^ Little need be added here regarding 
manure. In the Ganidu fields, by which is meant fields near enough to the home- 
stead to be well manured, well watered, and well looked after, the supply of manure 
is ample. To every acre about 100 baskets, or 16 or 17 kharroaisoi dung is given. 
It is either put on to the land when dry and ploughed in dry with a view to the har- 
vest of the following year, or if strength is wanted for the current year, the manure 
is scattered by hand over the fields submerged by water. A frequent practice is 
to heap manure on to the first field which receives irrigation, and from this field liquid 
manure finds its way to the_ fields below. Fields outside the_ ladiis receive 
manure about once ever j' third year, and also receive a dressing bf turf clods (c/rn_T). 
Clods vary in quality j the best are those dug from the sides of water channels which 
aie rich in silt, 

Diseases . — The rat disease to which I have allucd in previous repoils occurs 
in the lower villages of Donsu, and it seems evident that the cause of the disease is 
extreme warmth at night. The same idea prevails here as in other tahsils that rai 
is caused by the summei lightning known as haji baivan. Higher up the ricc_ crops 
of Donsu arc exposed to a very serious drawback. The tahsil is situated in the 
phrase of the people on the left hand {R/iowar) of the sun’s course. 1 owards Septem- 
ber when sunshine anti warmth are much needed, the left-hand villages are shaded by 
the mountains, and the cold wind from the heights checks the form tion of grain. A 
large quantity of rice never reaches maturity, and is unfit for anything save green food 
for horses. Such rice is known as Handrii. Another drawback to which the left- 
hand -villages arc liable is that the snows on the left-hand mountains medt very 
rapidly. 

Cultivation of Rice in Yarkand. 

Vern. — S'/m'f, the plant; G«r«;»y, the grain. 

'The following interesting account may be here reprinted from the Yarkand 
Mission's Report as it deals mainly with acontiivancc used to husk rice Prin- 
cipally grown in Yarkand Division. Sown in April and cut in September and 
October. Returns six to eight-fold. The seed is husked on the banks of the canals 
bj’ a pounder-mill worked by water. It is called sucana, and consists of a hori- 
zontal axle-beam, in the middle of the shaft of which arc four immov.ible flanges 
or paddle-boards against which the water plajs. "i he shaft is suppoitcd at each end 
by an uptight socket post on each side of the mill-stream, .and at one end of 'tyj? 
two long clappers which project six or eieht inches on opposite skits. As the shaft 
revolves, by the water playing against the paddles, these clappers aUcrnafcly, in turn, 
catch and release the handle of the pound r, which works on a fulcrum block, and 
is so adjusted that the clapper in revolving with the shaft shall catch and depress tho 
short hand of the lever, and thus raise the pounder, which projects down at right 
angles from its other end, and let it fall ag.ain, as in course of revolution it releases 
the depressed lever hc.id. The pounder is a round-ended bar of wood fixed at right 
angles into the head of the long hand of the lever, and plays upon the rice in a wood- 
inort.ar. The sucana may be built by any one on a suitable stre.im by permission 
District Governor, and on pajment of a fee to Government of sixty tanga 
j fourtcenyupces), and this clears of all further taxation on its operations, J he 

! fine in fifteen of husked rice. '1 he entire mechanism of the 

ill I’nn wooil-woik, and tlio sevetal parts are very neatly put together, Wc saw 
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several of these mills at work on the canals in the line of our ’Jiar'^j’! were imp^ress- 
ed by the stride in cir-illsation in advance of what we had left behind us in Kashmir, 
where the laborious and by no means graceful operations of the po^ pestle and 
mortar are a prominent feature in the scene peculiar to the nanKS 01 tne bidasta 
(Report of a Mission to Yarkand in iSjS, 77). 

IX.— CULTIVATION IN THE CENTRAL PROVINCES. 


References.— Reports of the Director of Land Records and Agri- 
culU‘rc ; Experimental Farm Reports; Gaaetteers : — Balaghot, sS ; 
Borpati, 2Sj Bastar, 3i, 3$; Betid, SO ; Bhandara, 64,66 ; Bilaspur, 
113, I ’ 5 , no, ISO. 
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Area under, and Traffic in, Rice- 

The Agricultural Statistics of the Government of India show these 
provinces to have had 3.785,566 acres under rice in the year i888-8g. 
Taking, what appears to be a fair average, 12 maunds per acre as the 
yield, the total production from the above acreage would have been 
4, 54., 26,792 maunds or, say, 1,622,385 tons. 

The trade of the Central Provinces in this staple (which is almost con- 
fined to husked or clean rice) may be here briefl3' reviewed. The gross 
imports amounted to 1,30,282 maunds and the exports to 9,62,044 maunds, 
thus showing a net export of 8,31,762 maunds. About 99 per cent, of the 
imports came from Bengal, while of the exports the largest quantities went 
to Rdiputana and Central India (3,52,651 maunds); Berar (3,17,841 
^ maunds), and Bombay (2,44,024 maunds) ; all these exports consisted en- 
tirely of cleaned rice. It is impossibleto discover how| much of the Cen- 
tral Provinces rice finds its way to foreign markets, but if any leaves India 
it must be drawn from the exports to Bombay and Calcutta. In the 3'ear 
under review, only 32,687 maunds were consigned to Bomba3’. 

By deducting the net export from the estimated production and ex- 
pressing the balance to head of population (9,838,791 millions) the daily 
consumption in these provinces would be seer. 
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METHODS OF CULTIVATION, SOWING, REAPING, &c. 

Rice is grown throughout these provinces wherever water is available 
The chief districts are, however, Bhandara, Chanda, Raipur, Bilaspur. 
Sambalpur, and Jabalpur. B3' far the major poi tion of the rice of these 
provinces is broadcasted, via, 2,855,200 acres, with 2,825,_|04 acres of 
that unirrigated. The remainder 930,365 acres is under transplanted rice, 
of which 508,058 is unirrigaled. The entire rice obtained in Raipur, 
Bilaspur, and Sambalpur is broadcasted on unirrigated land. Indeed.irrlga 
tion rice fields are almost confined to Bhandara, Chanda, and Balaghat 
(= Nagpur Division), which conjointly possess 422,279 acres of irrigated 
transplanted rice. 

The Director of Land Records and Agriculture in his Annual Report 
of 1890 gives the results of numerous crop experiments with rice conducted 
in neark' ever3' district. The lowest recorded return w'as i6o& unhusked 
nee and the highest 4,94oib per acre. These were for transplanted rice, and 
they show’ an average of 12 maunds. For broadcasted the average was 
found to be 14 maunds. But the chief districts which grow transplanted 
nee, taken by themselves, showed an average yield of ig} maunds. An 
average 3»ield of 12 maunds for these provinces would therefore seem, if 
side of underestimating the total production, 
lire list of references given will enable the reader to discover special 
arlides which deal with the nee cultivation of these provinces. Space can- 
not be here afforded for more than one quotation, but it mav be said that 

.T’anifest the same peculiarities as in the 
North-\\ esl Provinces, and the hilly districts possess a system of rice cul- 
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ture scarcely different from that which lias been detailed above under 
Chutia Nagpur in Bengal 

Cultivation of Rice in the Bhanuara District. 

“There are so many different kinds of rice that it were tedious to 
enumerate them. It is commonly believed that the local dry measure 
termed kooroo, equal to 2olb, can be filled to overflowing with a single ear 
of each separate kind, and it is certain that there are some hundreds of 
varieties of rice in Bhandara. Their names are quite bewildering j and it 
may be that the same variety passes under different names in different 
parts of the district. The most highly appteciated is the chinnoor ; it is 
generally eaten by the better class of landholders only, and is much 
thought of. Its selling price in the Bhandara bazar at the end of Janu- 
ary 1867 was 8 seers 12 chittacks the rupee. Other varieties of the first 
rank are the chuttree, radhabalum, avibchmohur, kaleekamood y none of 
these are equal to chinnoor rice, though ranking near it, Eamkeyl, pissoo, 
doodhrainkeyl, telassee form the class which Brahmins in our offices and 
landholders’ agents and other well-to-do people use in general. Most people 
hold land in one or other of the Nagpur districts, and they grow a small 
supply of the first class rice which comes into service for feasts and on 
holidays. The artisan class, our servants, and the great body of cultivators 
are content with the rice known as pandhnee, sareehonee, eklbomhee, 
dhotil, &c., &c. These varieties now fetch in the country markets about 13 
seers the rupee; and kamkeyl is selling at ii seers Dhers, day labour- 
ers, and the lower strata of society, are glad to get the chigna, chippena, 
rarsitrree, hathibog, raita, and such kinds. Their average price is now 
about 153 seers the rupee. Besides these numerous varieties of the genus 
rice, all of which are raised by labour and that of a more constant and ex- 
hausting character than other cereals require, there is j et another sort which 
is generally believed to be raised by the gods and is therefore called deO‘ 
dan, the gods’ rice. It springs up of itself in swamps and other marshy 
places and is collected by the lower classes, who may be seen sweeping, 
with a piece of stick, this self-sown rice into their baskets. The gathering 
season is rather early, as the constant supply of water quickens the growth. 
This deodan is bartered to dealers and other well-to-do classes for regu- 
larly grown rice. Sometimes a tithe of the deodan sweeping is made over 
by Its collector to the village landholders. The poorer classes eat deodan 
as long as it lasts. Their superiors are glad to get hold of it, as it comes 
into use on the Rissheepunchtim (in August) and Shiramundeviadsee, cele- 
brated II days after the Rtssheepttnehum. The peculiarity of these festi- 
vals are that nothing raised by animal labour can be eaten. In the times 
of the Mahratfa dynasty deodan was specially distributed from the Govern- 
ment storehouse {anibarkhana). Now, those who can beg no god-grown 
rice must eat Indian corn (Zeamays) or vegetables which have been raised 
by man’s labour alone. Failing these a day’s fast is the only alternative. 
It would seem that, at some^time, the marshes or ponds, in which deodan is 
now yearly found, was tegularly sown. It may have been once or oftener, 
but the produce now picked up must have had some seed, though the way 
in which it now yearly' produces itself is curious and may well be ascribed 
by a simple people to the direct intervention of a divine power It is well 
known that the seeds of rice which are lost in the moist ground at reaping, 
themselves spring up and produce abundantly. An instance in my own 
knowledge may be given. A field of 18 acres, well situated, was one y'car 
not sown as the favourable season had been allowed to pass. At harvest 
some <00 handies or more than one ton of husked rice was reaped. This 

riiat field would ordinarily have produced had the 
usual seed and labour been given to it ” 
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The Agricultural Statistics of British India, published by the Imperial 
Government, show that the province of Burma had 5,673,54.2 acres'Under 
rice during the year 188S-S9. - Of this area, 4,067,606 acres were under 
cultivation in Lower Burma and 1,605,936 in Upper Burma. The follow- 
ing figures show the principal rice-growing districts of the two sections of 
the province ; Upper Burma, Ye-u (250,000 acres) ; Minbu (176,880 acres); 
Shwebo (172,858 acres); Katha (166,400 acres) ; Pakokku (142,025 acres); 
Kyaukse (136,355 acres); and Sagaing (115,000 acres). Lower Burma, 
Pegu (678,200 acres); Bassein (496,003 acres) ; Akyab (451,418 acres) ; 
Hanlhawaddy (403,983 acres); Thongwa (394,194 acres); Henzada 
(297,119 acres); Tharrawaddy (290,661 acres); Amherst (286,872 acres); 
and Prome (250,210 acres). For the other districts, in Upper Burma, the 
statistics fluctuate between 84,000 and 1,838 and, in Lower Burma, be- 
tween 134,201 and 1,249 acres. 

It is commonly stated that i,6oolb of paddy per acre is the average 
yield in Burma. '1 hat quantity, by deducting 25 per cent, as loss of 
weight in husking, would show the yield to be 15 maunds cf clean rice. 
Expressing that yield to the acreage returned, the total production may 
be said to have been (for the year 18S8-89) as follows 




Maunds of Rice, 

Total Production. 

Lower Biuma 


6,10,14,090 ! 

t 8,51,03,130 maunds 

Upper Burma • 

• 

2,40,89,040 

) or 3,039,397 tons. 
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- The transfronticr trade to and from Upper Burma is not published, but 
the available statistics show the land traflic to and from the lower prov- 
ince, the transactions with Upper Burma being viewed as between a foreign 
country. These may be bncfly reviewed Imports of rice and paddy 
1 3,964 c\\ t. and exports 2,738,723 cwt., thus showing a net export of 38,00,663 
maunds. The average exports to Upper Burma during the past nine years 
have been 20,92,188 maunds. But viewing the transactions between Upper 
and Lower Burma only, the net export from the latter to the former protunce 
was 38,11,262 maunds. That amount has, therefore, to be added to the 
estimated production of the upper province. The figure thus obtained 
would have given to the population of Upper Burma a daily consump- 
tion of 1 1 seers per head. But as the amount tjius shown is, judging from 
the similar results obtained for other prorinces of India, exceptionally higli 
it may be pointed out that there .are four possible errors The population 
accepted is a mere estimate and may be consider.nbly below the mark • 
there were in Burma during that period a Large army ofscldiers and camp 
followers which m.nteriaily increased the rice-consuming popuittion • no 
allowance lias been made for the'exports beyond the frontier of Upper 
Burma; and the figure of yield (15 maunds of rice to the acre) is that 
worked out for the lower province .and may be too high for the mountain, 
ous tiacts of Upper Burma. 
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But in addition to its exports to Upper Burma, tjie lower province has 
an extensive trade by sea to the provinces of India and to foreign coun- 
tries. Besides l.^per Burma, it has also a small land traffic with Siam 
and Karennee. The following' balance sheet of the rice traffic of Lower 
Burma rnay, therefore, be given for the official year ending 31st March 
1889 


Destination . 

Exports. 

Imports. 

Net Exports. 

Foreign Countries . 

Indian Ports .... 
Land Traffic .... 

Maunds. 

i, 99 . 52 j 09 o 

5.35,498 

38,34,212 

Maunds. 

310 

1,05,482 

20,749 

Maunds. 

1,99,51,780 

4,30,016 

38,13.463 

Total 

2,43,21,800 

1,26,541 

2,41,95,259 


These figures have been purposely made to exclude from consideration 
the transactions to and from ports within the province, and thus to exhibit 
the net exports from Lower Burma. Owing to the disturbances in Upper 
Burma the exports to that province, during 1887 and 1S88, were abnor- 
mally high, and the comparison with those of the succeeding year, therefore, 
showed an apparent, though not real, falling off, since the total exports were, 
during these years, adjusted by the temporary decline and again restoration 
of the foreign trade. A slight confusion is also occasioned through the 
fact that the financial year ends (31st March) in the middle of the rice 
season. An average of the transactions carried out during a period of 
years would, however, admit of the correction of this cause of confusion. 
To affow the above balance sheet to be compared with other published 
statements, it may, for example, be said that the average gross exports 
tunder the three headings shown in the table)~for, the past nine official 
years ending 31st March 1890, have been 3,95,10,308 maunds or, say, 
1,411,08a tons, and the average net export of any period of years would 
appear never to have exceeded 40 million maunds. 

It need scarce be here added that paddy and rice have in these figures 
of Burma trade (as in those of the provinces of India) been taken con- 
jointly. The error thereby admitted into the calculations is, perhaps, more 
serious in the case of Burma than in any of the provinces of India, since 
the coastwise exports are in nearly equal quantities of paddy and rice. 
But even this fact is greatly minimised, hiy^Ine immensely greater" qTarntry' 
of rice exported to foreign^'CC'dntries. If we accept the balance sheet 
A^.,fairl.v .r.prr^t^tbP:’',iet export deducted from the estimated production 
would feave the amount which in the year in question was available for 
local consumption That quantity expressed to head of population (vis?., 
3>736,77i) would be about i seer per day. 

lyir. W. T. Hill, Director of Land Records and Agriculture, has recently 
published the following note on the Burma traffic in rice : — " From the 
figures given on page 28 of Wlr. O'Conor’s Review of the Trade of India 
in 1889-90, it would appear that the exports of rice from Burma had oj late 
years tended to fall off. There is, however, every reason to be satisfied 
with the prospect and, if the figures are carefully examined, it will appear 
that the exports have, on the whole, increased to a very satisfactory extent. 
Figures for the financial year (i.e., the year ending 31st March) are apt 
I to be v^ry misfeadi'ng. That date faffs in the mfddfe of the busiest sea^n, 
j \vhile the end of the calendar year is also the end of the rice season. The 
I rice exported within any calendar year is, almost without exception, the 
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Saigon was a very short one. However, even with these large e.xporls 
from Saigon, only 16,202 tons of rice vent to Singapore and 33,893 tons 
to Europe. Again, between the ist January 1890 and the 31st August 
there were only 8,466 tons of rice exported from Java to Europe and 2,875 
tons to Singapore, while the expoi ts of nee from Siam to Europe from the 
beginning of 1890 have, accotding to the latest available information, been 
72,000 tons.” 

In drawing a comparison between the figures given by Mr. Hall and 
those used by the writer in the foregoing remarks, it should be borne in mind 
that the one statement deals with the hnancial, and the other with the calen- 
dar, year. The serious effect of this will be seen by the abnormally high ex- 
ports of 1888 to Upper Burma and the coincident low' foreign transactions 
as compared with the immediate reversion of these figures during the three 
months of 1889 which fell into the official j’ear ending 31st March. 

Mills and Milling. — There are now at work in Burma 45 mills for 
cleaning and husking rice. These employ during the w'orking season 
27,084 persons and retain permanently in their employment 4,922 persons. 
The milling trade of Burma is accordingly a very important one. {Conf. 
w'ith Chapter on Trade, p. 653.) 

METHODS OF CULTIVATION. SOWING, REAPING, Ac 

" By far the most fertile land is found in the delta of the Jrrawaddy, and it is here 
that the largest amount of rice and that of the best quality is grown. There aie five 
methods of raising a crop practised in differ.-nt parts of the country • — 

1st — On the ordinary swampland in low-lying plains where the rainfall is suffi- 
cient. 

2 nd—Oa level land from which the rain water runs off too quichly and irriga- 
tion has to be resorted to. 

3 rd — On land near the river bank which is submerged and cannot be planted 
till after the highest rise. 

4th — In hill clearings. 

Sth — A hot-weather crop obtained by irrigation cither by means of dams or by 
water-wheels. 

“ For the first three, ploughing commences about June, that is, as soon as the an- 
nual rains have softened the soil and rendered possible the use of the primitive plough 
which IS, in truth, little else than a harrow with long teeth. The ploughman stands on 
the bar and the harrow is dragged about the water-sodden field till a smooth surface 
of mud has been obtained. In the meanwhile nurseries have been prepared on some- 
what higher spots and the seed sown in them broadcast. By about July or August 
the fields of the first two classes and the plants in the nursery arc ready and_ the 
young plants are dibbled in, two together at intervals. This portion of the agricul- 
tural labours is generally undertaken by the women and children, neighbours often 
aiding each other. In the case of the riparian lands the plants cannot be put out till 
about September, the harvest begins in November and is over by January. The crop 
IS cut vvitn a sickle and collected at the threshing floor in some places in carts, in others 
on sledges. This is simply a portion of the field where the soil has been made flat 
and hard and a stake driven into the ground in the middle. The sheaves are taken 
from the stack and arranged in two circular lines round the stake, one on the other, 
with the ears pointing in one row inwards and in the other outwards, and cattle are 
driven round and round treading out the grain. It is then sifted, in some parts of the 
country,- by a hand-winnowing machine (fans fastened to a spindle being made to re- 
volve and blowing away the light grain and straw as the rice in the husk, poured in 
at the top, passes down between the revolving fans and a bell-shaped mouth at the 
'end of the machine), but usually the method is more primitive ; a tall tripod is raised 
and a platform put up between the legs at five feet or so from the ground, over this 
and reaching down to the ground is a mat which serves as a kind ot shoot to guide 
the grain in its descent; hanging from the top of the tripod is a flat basket, a man 
stands on the platform and receiving from one below the baskets of unwinnowed rice 
he fills the hanging basket and upsets it, the good grain falls on to the mat and thence 
on the ground in an accumulating heap and the light grain and chaff are blown away 
by the wind 

"The hot-weather crop is planted in January, February, and March, and is reaped 
about three months afterwards. The water necessary is usually obtained b}' th'-owing 
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Varieties and Races of Rice grown in Assam 

The Annual Reports of the Department of Land Records and Agricul- 
ture published by Wlr. H. Z. Darrah contain much interesting informa* 
tion on this subject. The attempt to classify the Assam rices became a 
necessity in connection with the numerous crop experiments which were 
conducted under the orders of Government. It was felt that the yield 
was so diversified, through the complexity of forms, that it became im- 
perative to treat each race separately. And, doubtless, future more extend- 
ed enquiry into the rices of India generally will render a similar course 
indispensable, at least in the provinces that produce two crops a year. 
An average provincial yield per acre, such as has been shown in the above 
provincial chapters, may serve a useful purpose in affording a starling 
point of comparison in agricultural and commercial returns, but the 
factor to be adopted as the average can only be approximated to truth 
when (as in Assam) the actual yield of each form has been first deter- 
mined and then followed by a calculation worked out to cover the error 
(incident to all the figures given by the writer) due to the relative extent 
of cultivation of each race. While fully conscious of errors on every hand 
and of the imperfect nature of the available information regarding rice 
cultivation and trade in India, the writer has thought it the better course 
to follow a definite plan as he may thus suggest valuable corrections 
which in time maj’ lead to the production of an article on this very im- 
portant staple that could lay claim to greater accuracy than the present. 
The results obtained by Mr. Darrah, in the yield of the various kinds of 
Assam rice, fully justify this admission of imperfection. So diversified are 
the returns, that without a knowledge of the actual acreage of each crop, it 
would be unsafe to hazard a definite statement as to the total production 
and available surplus. Following the plan adopted, however, with other 
provinces an average production of 13^ maunds on the total Assam area 
of Tice has been assumed in order to show a figure equivalent to local 
consumption, after the balance has been struck of imports and exports. 

- _ In his Annual Report for 1887-88, Wlr. Darrah discussed the Assam 
rices under two sections which practically correspond to the chief Bent^al 
crops, f:c., Early or Summer and Late or Winter Rices. Theseterms allude 
of course to the season of harvest. He then sub-divided each of these into 
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the two great geographical sections of the protnnee, r/c., Assam proper or the 
Bmhmapulr.-t yallev and Sylliet and Cachar. In his subsequent report he 


ndopted un elaboration of this classification according* to the names of the 
Cbiel recognisable races of the crop. This latter system may be here dis- 
cussed white bringing together all the facts regarding each form which 
have appeared from time to time in Mr. Darrah% reports— " 

(A).— Rices or tue Bp..\HM.\ruTR,\ ' 

Valeev. 


1. SiU~ 

(n) Lahidhdn. 

(6) Bor dhd)t, 

2. Ahti — 

(c) Broadcasted. 

(d) Transplanted. 

3. Boo- 

st) Broadcasted. 
(/) Transplanted. 


(B). — Rices of Svlhet 
Valley. 

4. Low-land Aus. 

5. High-land Atis — 

(^r) Transplanted. 
(A) Broadcasted. 

6 MurdH. 

7. Sail. 

\ 8, Low-land Amaii, ' 

I 9. High-land Aviatt 

I (t> Transplanted. 

o. 
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(B).— Rjces or Svi^HET, ^az—contd. 
(y) Broadcasted. 


10. Kataria* 

11. Sail bura. 


(C).— Rices or Cachar. 

12 . Dutnai. 

13. Mu'idli. 

14. Asra. 

15. Sail. 
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Thus it will be seen Mr. ,Darrah deals with the Assam rices under 15 
main sections with, in some cases, sub-sections; but it will be discovered by 
the remarks that follow thatthese cannot exactly be regarded as 15 distinct 
races. Several are the exact equivalents of each other in the three areas 
and have been separately dealt with more from agricultural and commer- 
cial considerations than structural peculiarities. 

7. Sdli of the Brahmaputra Valley — 

This, Mr. Darrah says, is the general term applied to all transplanted 
rice which is grown on land lower than that required for dim, and higher 
than that needed for bao. “ It is sown about May and June, transplanted 
in July and August, and reaped in December and January. Some varieties 
differ but slightly from transplanted bao. Sdli is always transplanted. 
Lahi dhdn comprises the finer varieties of sdli, which are transplanted 
rather earlier than the other kinds and on comparatively higher lands. 
Bor dhdn includes the larger grained varieties of sdli, transplanted later 
lahi dhdn and on comparatively lower lands.” Mr. Darrah shows 
that the average yield, out of 85 experiments with the Brahmaputra lahi 
form of ‘^dli, was i,iS9lh per acre of paddy. Out of 241 test harvests, he 
gives the average yield oi bor dhdn as “The experiments in JaA' 

of both kinds number up to date 2,439. They were made over 8i4’62 
acres with a total crop of 1,247,94716, and yield a result of i,532tb of 
threshed grain per acre, or, roughly, nearly 20 maunds.” This, it will be 
observed, is the yield of clean paddy, but following the rule adopted with 
other provinces a deduction of 25 per cent, should be made to obtain the 
yield of nee or, say, 15 maunds. 

2, Ahk — 

This IS the name given to “ the very numerous kinds of rice which grow 
on high lands, require but little ram, are sown from March to June, and 
reaped from June to September. Aim is sometimes transplanted, but 
only in the case of the later varieties. Usually, it is sown broadcast. 
Many varieties germinate well without a drop of rain.” 

The average yield of transplanted dim, in the Brahmaputra valley, 
was found to be i,38oib of paddy out of 92 experiments, and of broadcast 
sowings out of 305 test cases it was found to be i,30ol6 paddy, Mr. 
Darrah states that the total number of experimental harvests to test the 
yield of o/i77 rice have “ up to date been 1,105, the total area cut 38l'Sg 
acres, the total crop 504,1908), and the average outturn 1,31 ilb of thresh- 
ed but unhusked gram per acre, or, roughly, about 17 maunds.” This 
reduced to rice by a deduction of 25 per cent, would be, say, 13 maunds an 
acre. ' * 


j. Bao dhdn— 

This “ comprises the varieties grown on the lowest lands which will 
support rice. It is sown in March and April, and cut in November and 
December. When transplanted, the operation is performed in^ July and 
August. This is said to correspond to the dman and hataria rices of 
Sylhet and to asra of Cachar.” 

In the Brahmaputra valley tiansplanted bao was found to give the 
average yield of 2,2401b per acre and of broadcasted the average, in 152 
experiments, was found to be 1,2541b. Discussing the final results of all 
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the experimental harvests with hao rice Mr. Darrah says : “ The average 
outturn per acre for 155 experiments, with a total crop of 68,6471b, over 
S4‘25 acres, is 1,2654, or, roughly, 16 maunds ” (of thrashed hut not 
husked grain or, say, 12 maunds of rice). " In these experiments, liowGver, 
nearly all the crop cut had been sown broadcast.” \Conf. with 8 and 9 
yJ'wrnw below.) 

4 (st S- -dtis of the Surma Valley — '' 

The former (highland form) is sown in the higher parts of the district 
of Sylhet usually broadcast but occasionally transplanted, ft is put down 
in March and April, and harvested in August and September. The latter 
(lowland dus) is grown in the lower parts of the district, but is never 
transplanted. It is sown in January and February, and cut in May and 
June. 

These rices are often grouped along with as early rices : - “they 

are practically the same as the dim of the Brahmaputra valley and the 
dumai and mtirdli of Cachar. Taken’itogether the early rice experiments 
in Sylhet have, during the six years up to date, been 218 in number ; 57'96 
acres, bearing a crop of 65,4914, have been cut, and the general average 
has been 1,1304 or, roughly, over 14 maunds of paddy or, say, io| maunds 
of rice.” 

6 , Miirali of Sylhet or' the Surma Valley — 

This is generally sown on lower land than in the case of dtis of the 
highland form but on higher than the lowland. “ It is pul down in Febru- 
ary and March, and cutjin June and July.” {Conf. with Nos. 4 and 5 
above.) , 

7. Sdil— 

This rice is always transplanted. " It is sown in April and May, 
transplanted July and August, and reaped November to January. It is 
grown on land almost as high as that which grows dust' 

5 g. Aman — 

_ As in the case of diis this may be referred to two sections owing to the 
height of the ground on which it is grown. “ In the higher parts of the 
district it js transplanted like sdil, but is sown and gathered about a 
month earlier than that crop. In the lower parts of the district one variety 
of dman is always sown broadcast, as the early rise of the water allows 
no time for transplanting. This is the long-stemmed kind, which grows 
with a steady increasing flood, unless swamped by a sudden rise of water.” 
These dir.an rices are, therefore, [sown in March and April and harvested 
in October and November or a month earlier than sdil. The above descrip- 
tion of long-stemmed dman correspond, very closely, with the rayenda, 
baoa, and khama rices of Eastern Bengal. {Conf. with pp. 542 ei. seg.) 

Mr. Darrah in dealing with the yield of dman rices says : — “ Experi- 
ments in lowland and highland dmaii and kataria have up to date been 
grouped together under the generic name of dman. The corresponding crop 
in the Brahmaputra valley is bao and in Cachar asra. There have been 
386 experiments during the last six years ; an area of I04‘7i acres, with a 
crop of 157,3484 having been cut, and the net result is an average out- 
turn of 1,5024, or, roughly, nearly 19 maunds per acre, or, say', 14^ 
maunds of clean rice.” The dman rices of the Surma valley thus give 
.^bout 3 maunds an acre better yield than the corresponding bao rices of 
The Brahmaputra. {Conf. with No. 3 above.) 

to, Kataria — 

This is said to be a form dnam which is sown in April and May, ( 
transplanted m May and June, and reaped in October and November. ( 
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Sad bura — 

This is “grown on the lowest lands, and therefore mainly in Sunam- 
ganj and its ncighbourliood. It is always transplanted and generally irri- 
gated. It is sown in October and November, transplanted in December 
and January, and cut in April and May,” This “ crop stands alone, there 
being nothing like it in cither the Brahmaputra valley or Cachar.” It is 
transplanted when the mam winter crop is being cut and reaped at the 
same time as the boro rices of Bengal to which group it probably belongs. 
" The lands used are those portions of the haors, or large natural depres- 
sions in Sylliet, which are left dry by the receding of the water in the cold 
weather. Embankments (locally called at/s) arc formed and the water 
from the lou est part of tbe/taor, where it is never quite dry, ladled up to the 
land occupied by the crop.” Out of 163 evperiments, the average of j, 545 ii^ 
was obtained, or ig} maunds paddy equivalent to 14^ maunds rice. 

12. Dumai rice of Cachar — 

Is said to be the Cachar rices which correspond with the forms of dns 
which are always sown broadcast on high lands in April and May, and 
reaped in July and August. It is never transplanted. In his report for 
1888-89 Mr. Darrah says of this form of Cachar rice : ‘'dumai and mtirdlt 
have hitherto been included in one under the head dus, or early rice. 
During the last years, including 188S-89, 87 experiments in early rice were 
made, involving the cutting of acropof 28,io61b, on an area of 23' 13 acres. 
The result gives 1,2151b, or, roughly, 15 maunds, as the average outturn 
of an acre That return was of clean but not busked paddy, but, making 
the usual reduction of 25 per cent for husking, the yield would be i it 
maunds of rice. 

13. Murdli of Cachar — 

This is sown in March and April, and is sometimes transplanted 
about May. The crop is reaped in June and July, 

14. Asra — 

This is sown in March and April in lowdying lands, and is reaped in De- 
cember. It IS never transplanted. “It belongs to the same class as e/wnn, 
a variety never grown in Cachar, as it requires deeper water than dsra.” 
In five experiments the average yield was found to be 1,5741b per acre or 
igj maunds of paddy, which reduced to nee would be 14’ maunds per acre, 

15. Sdil of Cachar — 

It is practically the same as the sdtl of the Brahmaputra valley and 
the sdil of Sylhet. Out of a total of 123 experiments, the average yield of 
this rice was found to be 1,5858), or 19J maunds paddy equivalent to 14^ 
maunds rice. 

CONCLUDING NOTE ON 
THE CULTIVATED RICES OF INDIA. 

The most careful consideration of every remark made by Mr. Darrah 
regarding the above 15 forms of rice has failed to enable the writer to 
assort them under the four great sections which on certain structural pecu- 
liarities have been established in the chapter devoted to the botanical 
account of Oryza {Conf. with pp. Sos-soj). This is, however, not much to 
be wondered at, for with even good dried specimens before one it is not al- 
ways possible to pick outan dus from an dman or from a boro rice. But it 
has to be admitted that the use of such terms is to be deprecated if the agri- 
cultural conceptions of these forms are, like the botanical, so meagre thaji^t 
becomes possible to speak of a boro rice as a variety of dman. This Can 
only be the case by supposing the terms interchangeable in the various 
provinces of India in which case it would be advisable to relegate them 
with the thousands of other local names and refrain from their use in any 
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system of classification. This naturally leads one back to the belief that 
Roxburgh and other authors who classified rices by their seasons of growth 
laid down the principle upon which it is desirable the rices should be agri- 
culturally grouped ; at all events, until such time as botanical research can 
frame a classification by which the local forms of dtis, avion, boro, sail, dhu, 
hataria, &c., See., can be arranged under new and arbitrary names not 
open to the ambiguity occasioned through the possibility of a so-called dman 
not being d>nnn. There can be no doubt, however, that the forms of Assam 
rice, specified by Mr. Darrah are local manifestations which are recognised 
under the names given, and that as special adaptations to the environment 
in which they are found, they are of vital importance in agricultural statis- 
tics and rural economy, since they could scarce be interchangeable, give 
different yields to the acre, and possess in the markets special properties that 
recommend them to different purchasers. These remarks, therefore, have 
been made purely and simply to guard against the false impression that 
an dman rice from Assam or any other province belongs of necessity to 
the same class in Bengal. There is no other reason for wishing to estab- 
lish the dman, dnsand boro rices of Bengal as denoting the primary sec-, 
tions of the cultivated forms of Oryza sativa than the fact that Bengal 
is the chief rice-producing country. These three classes were recognised 
by Sanskrit writers under the names of Salt, Vrihi, and Shashtika, and thus 
lay claim to being the classes formed by ancient writers. But if future 
study can establish these, on a combination of structural peculiarities and 
agricultural manifestations, then it would certainly be desirable that the 
rices of all the provinces of India should be spoken of as belonging to these 
or other recognisable groups. 

IMPROVEMENTS IN RICE 
CULTIVATION AND QUALITY OF STOCK. 

Effects of Improved and Scientific Agriculture. 

Throughout the District Gazetteers, the remark occurs, almost in every 
volume, that no improvement appears to have taken place within historic 
times in the methods of cultivating this very important article of food. 
In connection with the remarks about Bombay, however, it will be found 
that a distinguished botanical traveller (Dr. Hove) affirms that the people 
of Thana had only recently (1787) adopted the system of transplanting 
the seedlings from a specially prepared nursery. In most parts of India 
the history of this highly beneficial method is involved, however, in "the 
same obscurity that characterises every feature of rice culture, so that it 
cannot be d'seovered from whence and how this system was diffused. The 
numerous district aepounts which have been freely quoted in the provin- 
cial passages above, while they frequently contain much in common, will 
be found to each manifest some special peculiarity. These departures from 
the standard system are often doubtless direct adaptations to the require- 
ments of climate or soil, but some, as in the case of the high manuring pur- 
sued in Bombay, are outcomes of a better system of agriculture such as that 
which characterises the Western Presidency. That great improvements 
could be effected, there would appear to be no doubt. The argument, in 
support of this statement hasdlready been advanced that the superior yield 
in one province as compared to another, can easily be shown to be mote a 
result of better cultivation than of .any inherent ad.aplability of soil or 
climate. But if this needs further proof than afforded by present Indian 
agriculture the case of America may be cited. 

Experiments at Acclimatization or Carolina Ricf. 

According to all accounts, India gave tow.irds the close of last century 
.a mere handful of rice seed to America. Cultivation in the hands of Euro'- 
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pean planters resulted in the New World, not only becoming a rice-produc- 
ing area, but in the finest and most profitable of all known rices being 
those developed by American enterprise. The result of the Ameri(^n 
success has not been a stimulation in India to improvement by selection 
and better culture, but in what it is feared must be characterised as a 
fruitless endeavour to bring back to the mother country the improved 
stock. The extent of these experiments, in, the acclimatization in India 
of Carolina rice, have been fully made known, in the Memorandum 
Regarding the Introduction of Carolina Rice into India, published in 
187^ by the Revenue and Agricultural Department of the Government of 
India. It would, perhaps, serve no very distinct purpose to republish the 
main facts there brought out, suffice it, therefore, to say that failure (with 
very few exceptions) was the universal verdict, but failure not so much to- 
grow the rice and produce a large yield, but failure to induce the people 
to grow it or to cut the produce when grown. The following pas- 
sage taken from Mr. Charles Benson’s Saidapet Experi 7 netital Farin 
Manual and GztiWe may be given not only as showing the degree of success 
that has attended Carolina cultivation in Southern India but as represent- 
ative of all the other parts of India where its cultivation was found 
possible : — 

“ Many experiments have been made with this variety, both with seed 
imported direct, and with seed raised in this country ; the results have 
been highly satisfactory, and have proved that the native system can be 
adapted to its growth, if only less water be used, deeper cultivation be 
adopted, and more attention be paid to drainage : good results can be- 
obtained either by sowing the seed at once in the paddy bed, or by sowing 
it in a seed bed and afterwards transplanting the plants into the paddy 
bed ; either procedure may be justified by the peculiar circumstances of 
the rayat : it has been found that remunerative crops of country paddy can 
be produced on a soil that altogether ^ails in producing a fair crop of 
Carolina paddy, and also that a soil which one year produces a good crop 
of this grain may, in the next year, not be able to produce even half a 
crop. Thus, soils which in 1870 produced as much as 2,ooolb per acre of 
Carolina paddy yielded in 1S71 only half as much, though equally as well 
cultivated and manured : the explanation of this is simple; the soils which 
produced such good crops of Carolina paddy in 1870 were in a fresh state 
at the time the paddy was sown ; tiicy had not been under wet cultivation 
for several years, while those sown in the following year vith this paddy 
had been under wet cultivation in the previous year, and had become mere 
or less reduced, by the stagnation of the irrigating water in the sub-soil, 
to the condition of the more inferior descriptions of paddy land, or, in other 
words, to a sour, unhealthy, soapy condition, in which atmospheric agen- 
cies had been able to have no effect for good, in which plant food was 
cither locked up and rendered inert, or formca into combinations more or 
less injurious to vegetable life, but whose surface to a depth of 2 or 3 
inches was more or less healthy' and capable of producing plants of a low 
type. It is easy to understand why, on a soil in this condition, Carolina 
paddy seldom does well, while country' paddy' may thrive. The former 
feeds deep down in the soil, it has long deep roots, varying in length, 
under aver.age circumstances, from 4 to 6 inches, while few of the rootlets 
i are horizontal. It is very different with the roots of country paddy ; nearly 
1 the whole of its rootlets radiate over the surface of the' ground at right 
1 angles to the stem of the plant. They are seldom more than 2 or 3 inches 
' in kmgth, and are so intcrv.ovcn as to form a sort of network well suited 
J for_ supporting the plant on the semi-liquid mud in which this variety 
delights to grow. Hence a soil in a bad physical state, if it only has a 
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licallhy surface 2 or 3 inches in depth, may produce fair crops of country 
paddy, Uiough it will entirely fail in producing a crop of Carolina paddy. 
On such a "soil the Carolina padd3' would start as well us the countri' 
paddy, and would continue to grow ns well, until its roots began to pene- 
trate below the aerated soil, when its growth uould be checked, and it 
would gradually turn yellow and sicken. 

" 1 1 was c.xpected bv man\’ that the sample imported would deteriorate ; 
this docs not nccc-ssarily follow, for, although deterioration must take place 
if it be grown under very unfavourable circumstances, if properly culti- 
vated it will not. In preparing rice from ordin.ary Carolina pad*dy_, by j 
means of the pc.'^tle and mot tar, in the usual manner adopted by natives, 1 
the following results were obtained ; — j 

Fer cent. • 

Clean rice . 0 ; 24 j 

Sm’tll rice ........ S‘.)S i 

Tour i 

Husks, &c. iifot 
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Regarding the cultivation of the crop the following advice is given : — j 
“Si’/t, &‘e-. — Curoltnu pu/iiiy h<-is a ven- strong aversion to stagnant t 
w.atcr ; therefore avoid all land on which, from Ituperfect drainage, water i 
is likely to collect and stagnate. Remember that water may stagnate in j 
ibcsoil ns well as on its surface. Select good licnlthy pnddv-Iand, resting 
on a moderately poroti.s stib-soil and with a surface suflicicnlly high, that it 
will not become .a swamp during the rains, while it is yet sufficiently low 
to admit of being watered at a moderate cost. In the endeavour to avoid 
a soil that is too retentive Like care that \ou do not .select one that parts 
tex) readily with its moist tire, as a soil with Ihi.s defer l is as objectionable 
as one that is too retentive. Endeavour to select a soil that is neither too 
retentive nor too porous ; in every taluq there are hundreds of acre.s of wet 
kind that fulfil these conditions. Thc.«e ohscrv nfons refer chiefly to the 
phv'sical or mechanical condition of the soil. Ii is of much greater im- 
portance to scctirc a so:l in a good phj'sical condition th.in one in a itigh 
manurai condition, as by the appfic-ition of .1 suitable quality and quantity 
of manure the last-mcntioncd condition can so readily be secured. Land t 
wlucb is put under irrigation for the first lime will nearly ahvavs produce | 
good crops of Carolina paddy- ‘ i 

Pnpai'oiton cf the Soil , — llicsoilmav’ be ploughed and worked ini 
the dry stale for s.jwing, nr it m.iy bf ploughed Under water and puddled. 

1 nnich prefer the former arrangement ; the latter is sometimes attended * 
with .idv.ir.t.igcs, but the evils which result from the wretched slate in i 
which the soil is left by the yrocc.ss are frequently of a verv serious I'hid ! 

Hut, wh.ifcver plan you adopt, t.ike care to give the soil a' liberal applica - 1 

during the time it is being prepared for the reception ; Manure 
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soil 100 seeds j cover this with a piece of muslin, and oveiV 

about half an inch of soil. Keep the soil damp. After ^ii^e-produc- 

muslin with the upper soil may be lifted off and the conditiWs being 

ascertained. The number of seeds that have germinated vSmerican 

percentage of vital seeds. But you had better make duplicate exf^ion 

and take the average of the results obtained as the percentage 

grain ; ascertained in this way the results of the test are more trustwoffn^" 

“ Having selected suitable seed, and having prepared your land for its 
reception, you may proceed with the sowing. You may sow the seed at 
once on the land, or you may sow it in seed-beds and afterwards trans- 
plant the seedlings into the field. If you adopt the former of these 
arrangements, you may sow, say, at the rate of fifteen measures per acre 
on either dr}' or puddled soilj if on dry soil, you may take the seed in its 
natural state and broadcast it or drill it in ; but, if you prefer to sow on a 
puddled surface, you may sprout the seed before you sow it, but when this 
IS done you can only sow broadcast. When transplanting is preferred, 
take care that the nursery-bed is deeply dug and thoroughly manured. 
When this is done the roots of the seedlings are small and compact, and 
the plants can be raised with ease and without suffering any injury in the 
operation. To produce seedlings for transplanting, sow eight measures 
or about iSIb of seed in the nursery-beds, for each acre of land to be 
planted 5 less will probably suffice, but this quantity will provide against 
any loss. The seedlings may be lifted for transplanting, when three or 
four weeks old ; they may be planted in the field in the puddled, or wet 
soil, at distances of from six to nine inches apart, a couple of seedlings 
being planted together. It may be good practice either to sow the seed 
at once in the field or to so™ it first in the nursery, and afterwards to plant 
out the seedlings in the field. Thus, when the area to be sown is large, the 
season late, labour scarce, and seed plentiful and cheap, we would adopt 
the former plan, and the latter, when the seed is scarce and dear, the area 
to be cropped small, the weather favourable, and labour plentiful. 

'‘Irrigating . — In whatever way the land is sown or planted, it should 
be moderately watered on the same day ; this enables the seed to meet 
with a good bed and fixes the roots of the seedlings. It is seldom neces- 
sary to flood the land except to kill weeds or insects, especially after the 
plants begin to shade the soil. The endeavour should be to keep the land 
constantly damp, and not alternately in a state of puddle, and dry and 
filled with large cracks, as is too commonly the case with wet land under 
ordinary paddy culture.” 

“After-cultivations . — These are of a very simple nature; it is only 
necessary to keep the crop free of weeds and to thin out a few of the plants 
if the crop grows too luxuriantly.” 

Throughout India, especially in Government Experimental Farms, 
small plots of land continue from time to time to be throwm under Carolina 
and other improved forms of American rice, but, as already stated, the 
results have not even yet passed beyond the experimental stage, and in no 
part "of India can it be said that these superior rices have found their way 
into the hands of the ordinary cultivator such as has been the case w ith 
Arnerican forms of cotton. Mr. Liotard (in the Memorandum already 
alluded to) thus sums up the results of the experiments throughout 
India “No very definite conclusions can be drawn from the experiments 
summarised in the preceding chapter. In the Madras Presidency a fair 
amount of success has attended the trials ; the failures are, as reported by 
the Superintendent of Government Farms, in many instances, to be attn- 
I buted to ordinary causes under control in average seasons, and to mis- 
I '^^uagement or to wilful neglect. In the Bombay Presidency the results 
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lo not appear to have been decisive either way. In Bengal, in the North- 
Western Provinces /ind Oudh, in the Central Provinces, and 3 n British 
Burma, there have been more failures than successes ; and the general result 
w6uld lead to the belief that, though Carolina rice can be successfully 
grown in these provinces if it is properly cultivated, yet the people do not 
like this rice, and it is liable to risk front which the indigenous variety is 
free. In the Panjdb the poorer and more numerous classes live on dry 
grains, and the wealthier prefer their o\tn very superior rice grown in 
Kangra and ^thereabouts. In Assam, in Berar, and in Mysore, the e\pc- 
riments resulted in failure, and a continuance of them has been deprecated 
by local authorities. In the Andaman Islands the trials have succeeded 
satisfactorily, and the Carolina rice has displaced, or nearly displaced, the 
Bengal variety which had hitherto been grown there. 

“ On the whole, it would seem that the Carolina rice seed wastoo widely 
and too indiscriminately distributed. It might, perhaps, have been more 
satisfactory if one or two well-managed experiments had been made in 
each district and a trustworthy record kept of the results. This is- a lesson 
learnt for future guidance.” 

Mr. O. B. Clarke {Kev> Bttlletin, t888, p. sSp) thus characterises the 
Government efforts towards improving the qualify of rice grown in India: — 
"The Carolina rice has a large grain; it does not follow that the produce 
per acre would be larger, far less that it would be more valuable than that 
of Bengalee small-grained kinds. Government for 20 years past has been 
sending round this Carolina rice for trial in Bengal. A bag of seed rice 
is sent to each collector; the collector hands it over t6 some Bengalee 
gentleman supposed to take an interest in agriculture ; the reports finally 
got in by the Bengal Secretariat are found, on the whole, unfavourable. 
In 1870, the Bengal Government called on the Calcutta Botanic Garden to 
try Carolina rice. The Curator, Mr. John Scott, grew it on ordinary 
rice land outside by Bengalee cultivators in their own way, merely super- 
vising them to see that the rice was forward in the seed-bed, the land 
thoroughly cleaned, and the dibbling early. There was a very heavy 
crop, but no native dealer would purchase it, and it was finally bought by 
a European merchant for export to London. Government is still (up to 
three years ago) sending round bags of experimental Carolina rice lo the 
collectors. The Bengalees distinguish shades of flavour in rice; they do 
not like American or Burmese rice; they do not like large-grained coarse 
rice ; and thej' do not like newly harvested rice, as they saj' it disagrees 
with them extremely. The roma rice in Mymensingh, harvested in De- 
cember, is kept in raised, well-thatched granaries till the following August, 
when the Calcutta traders’ large boats arrive ; it reaches Calcutta just 
aged enough for the Calcutta Babus to eat. In the 1874 famine Govern- 
ment imported Burmese rice largely into Behar and distributed rations of 
it to those employed on the famine relief works. But these recipients 
largely sold their rations to traders, by whom the Burmese rice was export- 
ed back to Burma. ” ^ 
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On the general subject of improvement of rice culture Mr. C. B. Clarke 
offers some salient remarks with which this chapter may be allowed to 
close:--" Next I come to proposals that have been made to teach the Ben- 
galees how to grow rice better. A favourite proposal is to give them an 
English plough, which shall go deeper than the native cultivator and bring 
up fresh soil. I pass by the practical difficulty that in none of the ter- 
raced fields, and m none of the small fields, without a revolution in bound- 
aries.and customs, could such a plough be used. The plough is the most 
perfect implement yet devised for setting in creeping grasses, as couch • 
it cuts the creeping rhisome into convenient lengths, and by the turnover 
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buries the fragments deep. If in England a farmer is about to put in a 
large field of barley or beans and sees a patch of couch grass in the fallow, 
he misses that patch with the plough, and at some dry time in early sum- 
mer he turns in a party of boys to tease the grass thoroughly out. Some 
bad (or about-to-quit) farmers will plough a field full of creeping grass 
to get a corn crop ; they get an inferior corn crop and the field is then found 
(in vulgar parlance) to be “ clean run out,” or (as I should rather put it) 
to be so thoroughly foul that it will take two years at least and a heavy 
outlay to get it straight. Now in India we have, not one or two, but many 
creeping grasses to contend with ; the safety of the Bengalee cultivator 
is that he has a hard pan, impervious to creeping grasses, which his culti- 
vator travels upon but never has broken. He gets the creeping grasses 
well out of the top 4-6 inches of his soil, and has a full crop on his shallow 
tilth if the water is right. 1 may add that if a Bengal field was ploughed 
with an English plough just before dibbling, I doubt whether the rice would 
get a firm enough hold. 

“ 1 -have never inspected a Government experimental farm. Dr. Watt 
tells me that on one of these he has known the skilled European agricul- 
turalist plough deep with an English plough in April, as soon as the first 
rains had softened the ground a little. The field was then left till July or 
August when it was tilled in the native fashion and dibbled with rice. By 
this plan a much better crop of rice was obtained in a season when the 
rain ran short than in the adjoining native fields. 

" I have no doubt this would.be the result. The English skilled agri- 
culturalist in this case would have been careful to have the land perfectly 
clean before he commenced on it with his English plough. 

" I am not at all sanguine of success in applying the English plough in 
Bengalee hands to rice-growing in Bengal. I fancy it would be exceeding- 
ly difficult to induce a Bengalee cultivator to clean his land thoroughly 
before ploughing, or to undertake any extra labour to ensure a better crop 
in a bad season; he would say that if the rain should not last on the aver- 
age time that would be the will of Providence. 

“ Moreover, I think there is something easier than deep ploughing 
which might be done to assist the crop when the rain stops too early. 

“ Manuring Rice Fields , — A secondfavouriteproposalis that the Bengalee 
cultivator should be taught to manure his rice. It has been urged* on the 
Lieutenant-Governor of Bengal (in a formal agricultural council), that the 
lowest classes in Bengal should be taught chemistry, but I will pass that 
by. The Bengalee cultivator has little manure and he applies what he has 
mainly to his cold weather crops. There is a considerable quantity of 
cowdung used for fuel. It might be possible to forbid by police uhase the 
burning of cowdung in Calcutta and its suburban municipalities; I do not 
think it would be remunerative to purchase extraneous manures. The 
effect of manure may be considered as similar to that of deep ploughing, 
and it must be recollected that it is quite possible to get corn too strong. 
The rice crop, when a full one, often suffers before harvest by getting laid 
to the mud and water when the,country is drying up in November; this is 
especially the case with the Aman. 

_ “I concluded my first (1868) paper on- rice by saying that I did not 
think we had much to teach the Bengalees in rice-growing ; and this state- 
ment did not, I fear, conduce to the popularity of that paper. I will ven- 
ture here to mention a few points where I see the best chance of improve- 
ments being effected. 

PP- 534-537 ; 557 ! 502 ; 581 ; 586; 589-594 J 599 ; 603 ; 609 ; G15- 

619; 624, &c. 

Conf. also with p. 644 — average jneld per acre. 
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“ One most important point is that the rovsa should be dibbled out as 
early as possible. This is in gfeneral not done ; the rain comes and by the 
middle of'July the cultivator tills his field, but the plants for dibbling are 
not ready ; a month or six weeks later often he cultivates his field over 
again and dibbles it. One reason of this is the deep-seated Bengalee 
principle never to do to-day what can possibl)’ be put off till to-morrow, 
and to do everything incompletely; he says, "it is not ^uitc as it should 
be. Sahib, but it will act [chuilibai) ” The real difficulty in introducing any 
improvement in Bengal is to infuse some ener^ into the native character. 
In the majority of the seasons I have seen in Bengal I know no reason 
why the rice that was dibbled between ist August and 7th September 
might not have been dibbled between 1st Julj' and 7th August. The 
advantage of promptness would outweigh, I believe, all the deep plough- 
ing and manuring that will ever be introduced in Bengal. If the 
rain holds on through October it nowise injures the forward rice ; while, if 
the rain stops between ist and 15th October, the forward rice gives never- 
theless an excellent crop. Many of the simple savages on the frontiers of 
Bengal exhibit much more punctuality in business than the civilized Ben- 
galees 1 cannot help suspecting thatthe magnificent rice crops I have 
seen (in the Naga Hills in the extreme north-east no less than in the Kolhan 
in the extreme south-west) are due to their promptness in dibbling; but I 
have never spent a w'hole season among these people. 

" A difficulty is encountered, it is true, in dibbling rice in Bengal from 
the uncertainty of foreseeing the exact time when the land will be ready 
for dibbling, so that it is impossible to raise the seed-bed to fit ; the rice 
must be a certain length for dibbling and cannot stand over long in the 
seed-bed, so that the native cultivator plants his seed-bed in fair average 
time ; rather late than otherwise. It thus often happens that the field is 
wet enough for tilth before the seed-bed is ready for dibbling; and in one 
season I saw in Burdwan the water came so late that the seed-bed rice 
was seriously injured (and some dead) before it could be dibbled and a 
deficiency in the Burdwan crop ensued. But this difficulty could surely 
bo met by some combination among the cultivators to have a series of 
seed-beds "to follow in succession.’’ 

“ Raiknays and Tanks - — For the increase of the gross rice produce in 
Beng.1l (the real object of Government), the most important point is im- 
proved communications. There are still very large areas in Chota Nagpore, 
Assam, and the margin of the Soonderbun, which would be made to grow 
rice, if communications gave a good market. Also irrigation tanks could 
be largely increased in Chota Nagpore, where the long gradual slopes at 
the head of the valleys lend themselves to such. Communications in 
Bengal mean the enlightenment of the population ; not merely l3y the 
penetration of European enterprise, for no well-educated Bengalee wishes 
to live in the wilderness, and the opening of a railway produces a line of 
good schools, where before, at great direct cost to Government in paying 
discontented tiyichers, no satisfactory schools could be kept. 

Whatever is to be taught the Bengalee cultivator must be taught by 
example. It is no use whatever to lecture him ; it is absurd to expect him 
to adopt a new, outlandish, and troublesome process unless you show 
him clearly that it is remunerative. You must therefore have model farms 
in central accessible situations where this can be shown." 


im 
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DISEASES & PESTS. 

The subject of the injury done to the rice through insects, crabs, and 
other animals has been incidentally alluded to by many of the writers 
quoted above. The clearing of the fields of alg.-c and other injurious 
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aquatic weeds has also been lully 'bee’if'^SdT o°the subject 

practised in the Panjdb. But no mcrt,on has in the wr. - 

that for the past 300 years ^ . v f authors), ms., the marvel- 

ings of travellers (see Rheede and other ,„tb 

lously rapid way in which the tice-fi country a valued addition to the 
fish. These afford in aoneat to do seri'ous injury to the 

diet of the peasantry, but as they do Pp information. The 

crop, the reader is referred to the article Fish to tides 

insect and fungoid pests of rice h jcc-asS ; also “ Pests, Insect, 

^“orvt » rh??=ad cfisVe’Jrd S^dliils of .he injury ac.uaily 
sustained by this crop. 

■INDIAN TRADE IN RICE. 

In the foregoing a" These ^figuTe^havVi^en worked 

under rice and of the ® y ^ i-pcent year to which alone it was 

ou tfor the year 1888-89— the 010s . .jy^^ Foreign and other trade 

found possible to get all recent years, and in the present 

returns are, however, available f , utilise these. After the ela- 

chapter an effort will, pursued with the internal trade 

borate treatment, however, which has _pr,aratelv, it seems only necessary 
of one year for each of the proymees y* oceeding to do so, how- 

to deal herewith the V ,ntethe? the mL facts which have been 

ever, it may be as well to bring together tne man 

brought out ,«qq Qq has been given as 68,429406 acres.”^ 
Total area under rice in i 8 »s -»9 oas uc & 

Estimated production of rice— 269,225 tons. 

_ . /• .. nr. X. r'5JP\ . . • * 


Bengal {Conf. with p. 53S) • 

MadraslC^. 572 ) . • 

Bombay and Smd ( 6 . 3^1 • • , 'g 

Noith-Western Provinces and Oudh I?. 1 

Paniab (/>. 615) 

Central Provinces (p. 025) • 

Burma (p. 627) ' ’ ' 

Assam (p. 632) 


14,269,225 tons 
2,695,916 
399-757 
2,420,768 

271,293 
1,622,385 
3,039,397 

608,846 


ToTAt. . 2 5,325,585 tons. 

But .bough reference >-« “rcluS SfeNeS 

and the Nizam’s dominions, to Kajpu regions 

Kashmir, and other Native States, th r discovered that could at 

have not been dealt with.. Nor of the additional supply of 

all be accepted as conveying ^ny den ^^ded to the above 

rice from these unsuryeyed ^ceas w however, allow that 

estimates for the chief provinces ° d 1888-89 one million acres 

these tracts collectively "^ay have po produce from 

which yielded an average of to rnaunds a allowing for every 

these areas might be put down at 357, 1 42 to does not cer- 
possible error, the total annual p entire cultivation of 

tainly exceed 26 million tons, an already been made 

loj maunds per acre. From the returns of Bombay, the Central 

it will be seL that, judging from °vriter believes that an 

Provinces, Madras, Assam, an Opn^al is either considerably under 
average production of 10 ataunds f ® obtained from that fact that 
the mark or, if correct, an abundant proor 1 s o 
far less is taken from the soil than it might be made to jie.a 
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FoKEioN.-It has been admitted ‘xtoreW j, 

occasioned through treating *^“1® in the returns that have already 

Ka?["vX;LTT\r=bnsr 

KaJ^TeMinrSnMTot this chapter), they have been 

shown separately as well. • of tVie total and of the average 

The following table may be g've" ^ to and from foreign 

exports and imports of nee nenod^f six years has been chosen 

coLtries for the past six years. The period^o_ 

_ oniial mimber 


===== 

Imports in Cwt. 

Exports 

IN Cwt. 

Net Export -OF 
Rice and Paddy 

Years. 


Gross. 

Total. 

Gross. 

Total. 

IN Cwt. 

1884- 85 • 

1885- 86 . 4 

1886- 87 • { 

1887- 8S . { 
1SS8-S9 - ] 
i£Sg-9o . ■ 

Rice 

Paddy - 
Rice 

Paddy . 
Rice 

i Paddy - 
Rice • 
Paddy . 
Rice 
Paddy - 
Rice 
Paddy . 

4,071 

2,oSl 

1,271 

446 

1,898 ' 
31 
1,484 
1,153 

8,319 

3.833 

29.557 

15,524 

6.152 

1,617 

1,929 

2,637 

12.152 

45,081 

21,702,138 

349,398 

27,813,844 

408,751 

26,460,500 

418,772 

28,148,706 

383,351 

22,768,229 

376,412 

26,774,251 

324.85s 

22,051,532 

28,222,595 

28,879,272 

28,534.057 

23.M4,641 

27,098,906 

22,045,380 

28,220,978 

26,877,343 

28,531,420 

23,132,489 

27,053,825 

Averages 
for SIX 
years. 

■ Rice 

1 Paddy - 

7,766 

3.844 

11,594 

25,812,94^ 

377,22= 

: 25,988,501 

25,978,908 
or 3,03,67,668 mds. 


- If now we add the -erage 

net export by sea, have approximately been the amount of 

tons, or 728 million ^^onds. wouia n 1888-89, since the reserve 

rice consumed by L»nt or sliehtly increasing quantity, ihe 

stock would probably c^fcrnll traffic have been taken, since 

averages m Preference to the actual - transactions docs not 

(as already explained) ‘ all Government statistics are 

correspond with the financial, , . expressed to the POpi^ 

compiled. The rice thus consumed m ^nm J ^ 

lation (253.890,00^ would be about 3 y excess of the actual 

per head daily. This ' iitv of the OTain is used up in fe^- 

consumption, since a consider.able qu. through unavoidable 

ing cattle and horses, and a q" the grain. A similar rcdtic- 


\ng cattle and horses, and a sU arg j grain. A sm 

wfstageor through the P^nshable nature ^nde for the 

lion of daily consumption would also m ^ y for .all India is, mor^ 

popul.ation. An average per head of P^P, tracts where ncc might 

over, a misleading figure, since ‘^^/‘"‘^''IStural crop or, at all events, 
almost be said to be unknown even as ” 8 !‘“ ■ 0 Qn the other hand, 

tr.acts whore tlic people ccrt.ainlv never cat a j supplemented by 

even in rice-eating provinces diet is ' .ft}, poverty and luxury, 

miter articles of food, the proportion ’ ir matcrmls, and the 

f.'r the poor have to eke out existenp w it» f ' cppsumc a consider- 
rtch. .and e<p«ia!ly tlic rich non-Hindu populations, con.um 
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able amount of more expensive and even animal ingredients of diet. The 
Famine Commissioners, while dealing with a smaller area and less 
population than the foregoing chapters have aimed at 'embracing, slated 
that, for the population of i66 millions, the outturn of food-grains might 
be put at 51 5 million tons, and the actual requirements of the people 
at 47 million Ions, thus leaving an available surplus of 5 million tons for 
export. In the table given above it will be found the average net export of 
rice by sea to foreign countries for the p.ast six years has been 25,076,906 
cwt. or 1,298,845 tons, and the corresponding figures for wheat may be here 
shown, viss., 17,333,500 cwt,, 866,675 tons. But an important consideration 
must be here alluded to ; . Burma is the chief counlr3' concerned in India’s 
export trade in rice. Out of a total cultivated area of 5,673,542 acres, it 
has been shown that 4,067,606 were under rice. That area has been esti- 
mated to have product 8,51,03,130 maunds or, sa\', 3,039,397 tons of rice. 
Taking the average net export of rice from Burma'for the past nine 3'ears 
( in preference to any one of the recentl3’ disturbed annual records of trans- 
actions), Burma would appear to have exported 3,95,10,308 maunds, or a 
little over than 46 per cent, of its total production. Burma, therefore, express- 1 
ly cultivates rice as an article of trade, and it is accordingl3' slightl}' mislead- ! 
ing to deduct the exports from India (proper) and Burma from an esti- 
mate of the production in these two countries conjointl3'. A rclativel3' far 
larger amount of rice remains with the people of India (proper) than has 
been shown. In fact Burma might practically bo viewed ns taking even 
a larger share in the foreign trade than the published figures manifest, for 
by coastwise it, to some extent, restores to the provinces of India the 
amounts i/iey give to foreign countries. 

The following table is given by Mr. J. E, O’Oonor, in his f 

the Trade of India for 1889-90, in order to exhibit the share taken by 
each province in the foreign exports of rice ; — 


Exports of Rice (hushed) in cwt. (ooo's omitted). 


Year. 

Burma. 

Bengal. 

Madras. 

Botnbaj-. 

Sind. 

Total. 

Value in 

omitted). 

iSSo'Si • 

16,730 

6.717 

=.363 

927 

32 

20,769 

89,717 

1SS1.S2 . 

16,690 

7,617 

1.549 

C14 

40 

28,519 

82,406 

ISS2-S3 . 

21,549 

7,S3S 

»,3«9 

552 

71 

31,029 

84,401 

issa-si - 

10,994 

7,394 

1,843 

.521 

So 

26.832 

83,280 


13,507 

0,035 

1.403 

i.iSi 

1,564 

O77 

So 

21,702 

71,228 

iSSs-SS . 

19,084 

0,879 

521 

'49 

27,814 

91.672 


18,516 

5,902 

O39 

'39 

26,460 

87,648 

iSSy-SS . 

17.S79 

7,996 

1,43s 

764 

72 

28,140 

92,251 

14,205 

0,417 

1.S3S 

5% 

>9 

22,768 

78,453 

iSSfHJo 

18,559 

5,99-’ 

1,654 

799 

70 

26,774 

W 6473 

Averatre for 
10 years. 

>7,49' 

0,57s 

1,385 

OOo 

76 

26,f,Si 

S5,»02 


Commenting on the above table Mr. J. E. O’Oonor rem.arks : — A 
glance at the quantities exported in the last ten years shoa-s that this trade 
does not make much progress. It is in f.ict, as has often been remarked 
before, no longer practic.ally an Indian monopoly but, r.-uher, is subject to 
a very keen competition.’’ 

'* From Si.am and Cochin-China alone the exports of rice are not much 
less th.an Iwlf those of all Indi.a, Then there Ls thence from Japan and 
Ital3-, and we must also reckon with the competition of other grains ivhich 
compete with Indian rice for dislil'ation.’' •• 
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Exports of Indian 

“liie countries to which Indian rice was exported last year are these — 

C«t. (ooo’s 
omitted), 

Europe — 

United Kingdom . . . 5ji77 

Malta • . . . . 4 . , , . . P53 

France ..... 207 

Egypt 7,398 

Germany 176 

Other countries 66 

Totaf, . 13,977 


Aiia-— 

Ccjlon .......... 3^269 

Straits 3,910 

Aiabia and Aden ........ 1,191 

Pei sia and other countries 346 


1 OTAL . 8,722 


Maui itius. Reunion, and East Coast ..... 2,014 

Other countries 256 


lOTAU . 2,370 


Ainerh a — 

West Indies ......... 269 

South Anieiica 1,426 

Canada . 56 


Totaf. . f ,748 

AushciHa ........... 56 


“ Thus we have 52 per cent, for Europe and 32 J percent, for Asia, leav- 
ing about 15 per cent, for the coolies of Mauiitius and Reunion, the West 
Indies and South America, and for Australia. The European demand 
'vas slightly smaller last year than in either of the two preceding years 
when it was equal to 55 and 53 per cent, of the whole respectively. It is 
possible that the present year may again show a slightly smaller relative 
demand for Europe in consequence of the Italian Government having 
raised the duty on rough (cargo) rice closer to the level of the duty on 
cleaned i tee, and thus interfered with an active re-export trade carried on 
by Italian millers with great profit from State bounties. 

“ It is practically almost impossible to ascertain the ultimate destination 
of a great part of our rice in Europe. It will be observed that, of the total 
quantity assigned to Europe in the foregoing table, say 14 million cwt„ 
nearly million cwt., are placed against Egypt and h^alta. In the first 
of tnese cases the rice is shipped to Port Said for orders to be received 
there by the portmaster as to port of destination ; in the second case, the 
rice is stored for reshipment to other Mediterranean ports. The system 
obscures the effects which changes of fiscal legislation in Italy, Turkey and 
Austria, the States lying between Turkey and Russia, or in other countries, 
may have upon the direction and extent of our rice trade with Europe.” 

THE PURPOSES FOR WHICH RICE IS EXPORTED. 

Commercial Forms, Prices, &c. 

The purposes for which rice is exported arc generally stated to be 
“three-fold, for food, foi starch, and for distill jiton. The relative amounts 
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used for each of 'these purposes is, however, a subject regarding' which 
the greatest possible diversity of opinion prevails. The following pas- 
sages from Mr. O’Oonor’s Trade Reviews exhibit some of the chief 
opinions that have been advanced Of the Burma rice, the greater part 
is used for distillation or for conversion into starch. It is a thick, coarse 
grain, which, when boiled, is repulsive in appearance to those who are not 
accustomed to it, nor is its flavour equal to that of Bengal rice of the 
better qualities. ‘ Table ’ rice, as it is called, exported from Bengal, is 
the kind of Indian rice which is chiefly used for food in Europe. We 
have no accurate knowledge of the ultimate destination of a large part 
of the rice shipped from India and Burma, nominally to the United King- 
dom. From Burma especially it is the practice for ships loaded with 
ncc to clear for channel ports, such as Falmouth, for orders, on receiving 
which they proceed to their destination, which, as often as not, is some 
port in the northern-seas of Europe, this rice being very extensively em- 
ployed in distillation in Holland and Germany. Much of the rice which 
is recorded as carried hence to Egypt (f.e., Port Said), Malta, Italy, and 
Gibraltar, similarly goes thither only for orders as to its ultimate destina- 
tion of which we remain ignorant. However, we know that the bulk of 
the rice sent to Europe is consumed in England, Germany, Holland, and 
Belgium, and France. A good deal of that which is imported into Eng- 
land is re-exported. Thus, in 1876, the imports of rice into England wore 
about million cwt., and the exports thence were about 3J million, about 
half of which was sent to the Continent (Russia, Austria, Germany, 
France, Belgium, Portugal, Italy, Turkey), little less than a third of the 
whole exports to Spanish West Indies, and smaller quantities to the 
United Slates and elsewhere.” “The consumption of Europe is prac- 
tically met by Indian rice, supplemented by the rice of Northern Italy 
(Piedmont and Lombardy), Spain, and Egypt, and to a smaller degree 
by the rice of Siam and Cochin-China, Japan and Java. Very little ncc 
is received in Europe from the United States, and this country cannot be 
regarded as competing with India. Carolina rice is very much supe- 
rior to any other quality of rice known in commerce, and it fetches more 
than double the price of the best Bengal rice, but its fineness and high 
price operate against its consumption except in the preparation of confec- 
tionery and puddings and suchlike luxuries; hence the consumption is 
■ limited.” " 8ro,adly st.-ited, the chief use of half of our exports of rice 
isfor co7ii<ersio« into liquor in Europe, of which some comes back to India 
for consumption .as cheap gin and br,andy. Some portion is made into 
starch, of which a pood deal conies back to India as si/e in cotton goods, 
and some is eaten by Europeans. Of the remainder of our exports, the 
greater part is eaten by Asi.atics in the immediate vicinity of India or in 
colonial possessions in Africa .and America ” (An, Rev. of Trait, iSfS-yo, 
p. ^4). 

Messrs. Fraser & Co,, in their Annu.al Report for i832, allude to 
the trade in rice for distillation .as follows: — “There was \el an oiiflet, 
one last resource, to which the eyes of all instinctively turned, and in 
which centred the most ambitious hopes of specukito-s, .and this was the 
sodden great dtm.md for distillation. It was eicn predicted that some- 
thing hke tr>n,o'’0 tons would be absorbed bv this imagined iliimitab! 

source of consumption. ''-7-. t. — .Lr __ . , 

pci led. It w,-. 
of dy.ti! 

"Ilw high and incrcj'-ing price of maise prtvetut^’ this cerearfro'm'bdiiff I 
errp’oycd to great extent with advantage, and disFilcrs, anxioa- to 
gr.-e.r, to tskt the place of this, their fawotiritc .article, I 
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turned to rice as most likely to answer the purpose. Several cargoes were 
sold to Scotland and the Continent, thereby raising the current quota- 
tions, mostly for the lower varieties, about 3(t. It was soon found, how- 
ever, that the looked-for benefit, which was to spur on the market and 
assist speculators, would be very unimportant,and that absolutely nothing 
could save the gradual but persistent downfall of prices ; added to which 
when the cargoes which had previously been bought by distillers came 
off coast, a few of these were also offered for sale, and disposed of to the 
highest bidders, the value of maize having by this time been consider- 
ably reduced, and preferred, even at a higher ratio, of its expensive sub- 
stitute.” 
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Mr. O’Oonor in his Review for 1883-84 again returns to the question 
of the consumption of rice in distillation. Thus, of the exports of rice from 
India, he says : — " Of that portion which was sent to Europe it is not 
possible to say how much was intended for distillation, though it is known 
that there has been an enormous increase in the employment of rice for 
this purpose in recent years. Thus, the Commissioners of Inland Reve- 
nue in their report for the year 18S3-84 observe, with refeience to the pro- 
duction of spirit, that the most noteworthy circumstance of the year was 
the large increase in the use of the rice and corresponding displacement of 
grain. The consumption for this purpose in 1880 was only 13,352 cwt,, 
in 1882 it was 142,101 cwt., and in 1883 it was as much as 229,292 cwt. 
In France, Germany, and Italy its use for the same purpose has become 
equally common. The British Consul at Genoa, writing this year, says 
that the distilleries of Genoa, Milan, and Naples worked double tides last 
year in anticipation of an increase in the spirit duty — which came into 
effect from July 1883 — and that there \vere great importations of rice in 
consequence.” The subject of the use of rice in distillation continues to be 
referred to from time to lime, but no definite information as to the extent 
of the trade appears even as yet to have been determined. Thus, for 
example, .Mr. O’Oonor remarks in his report of 1888-89 • — “The rice sent 
to Europe is more largely used for distillation and the manufacture of 
starch than for food.” 

Commercial Forms. — The peculiar glutinous rice of Burma has been 
well known for many years. In an early part of this article reference has 
been made to Rheede’s botanical account of it under the name of 
Oryza glutinosa. Ainslie speaks of it as “ never used as bread, but 
commonly prepared as a sweetmeat ’’ There would seem, however, to be 
little or nothing to justify its botanical separation from many of the other 
forms of O. sativa, but it is noteworthy in concluding these remarks that 
it is not only recognised commercially, but by some writers as botanically, 
distinct from the ordinary rices of Bengal which, from a trade point of 
view, are in Europe classed according to their merits as different qua- 
lities of “ Patna ” or " Table ’’rice. A form of Bengal rice said to be suitable 
for distillation is that recognised in the trade as Casla. The bulk of the 
rice exported from Burma is returned as " Cargo rice ” or as “ Cleaned 
rice.” The former is a mixture of one part paddy with five parts cleaned 
rice. But Burma rice is also referred to two trade classes ” Ngatsaing ” 
and “ Ngayouk,” the former generally fetching a slightly better price. It 
bore in 1880-81 R84to R115 for too baskets and the latter R80 to R112, 
but these prices considerably declined until, in 1882-83, they stood at R57 
to R84 and R57 to R82. 

Prices.— In rbc^ent reports the wholesale price is shown to have con- 
siderably risen, but sRgreat are the almost daily fluctuations that it would 
serve no very useful ^rpose to quote here a long series of figures. A 
review of the fluctuatioi^in price during the year 1888-S9 will be found 
in the Report of the Tra^ ^nd Navigation of Burma, pp. 19-22. During 
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Export Doty and Incidence of Land Revenue. — Rice and Opium 
are the chief, indeed thelonly, articles which bear an export duty before 
leaving India. In the case of the former this is estimated to be about 15 
per cent. In the Administration Report of Burma for the year 1887-88, it 
is stated that the cultivators received on the average ,^7 per 100 baskets 
of paddy. “ The average incidence of revenue on rice lands was 3^. ^d. 
the acre and the amount paid in revenue was about one-thirteenth of the 
value of the whole yield.” The imposition of an export duty has within 
recent years been urged as one of the chief reasons of rice not becoming a 
more important article of export from India than it is at the present day. 
Thus, Mr. J. E. O’Conor vTotein'the Annual Review of Trade for 1S82-83 
'f/i. 7SI: “For food our rice has to compete with European rice (that of 
Lombardy in particular), and with the rice of other Asiatic countries as well 
as with Madagascar rice and with rice produced in the Southern States of 
the Union. Thus, whereas some twenty years ago we did alfairly large 
business in rice with China, that trade has almost ceased to exist, Cochin- 
China and Siam as well as Japan having driven our rice out of the market. 
The course of prices in Europe too shows the extent to which competition 
with Indian rice is carried. On the whole, it is clear as an5'lhing can be 
that the argument of those who maintained the propriety of the export duty 
on rice, because India had a monopoly of the trade, is now, whatever it may 
at one time have been, wholly unsustainable. I do not myself believe 
that it ever was fairly sustainable. And all those who have given close 
attention to the facts of the question must have learnt with satisfaction 
from the last Financial Statement that the duty is to be retained only until 
the condition of the Indian exchequer will permit of its removal without 
inconvenience. The revenue from the duty is no doubt large, but the 
greater the sum the ^eater is the burden on one of the largest trades of 
the countr)' and the staple industry of an important province.” 

The duty still continues to be levied, and during flie past five 3’ears the 
amount collected has varied from R61, 26,726 to ^75,64,985 or,say, £500,000 
per annum. 

MILLS AND MILLING. - 


An important feature of the Indian rice trade is the position which 
power-milts have attained. There are now at work 45 rice-mills in Burma 
and 2 in Bengal. These employ 5,122 permanent and 27,617 temporarj' 
hands and have a yearly outturn of 18,661 ,974. cwt., valued at R6,36 46,062. 

These mills in Burma had their origin in the very high cost of labour in 
that province, and the disinclination of the Burman agriculturisfto under- 
take any work that he can avoid. In Bengal the rice crop is, as a rule, 
husked, whether it is required for local consumption or for export, 
by the-members of the a^iculturist’s family in the dheiiki, worked by- 
hand or rather by the foot, before it is put on the market. In Burma 
the grower takes his unhusked rice to the market and leaves to the 
buyer the trouble of husking it. It soon became evident to exporters that 
if a large trade was to be done it was impossible to export unhusked rice’ 
and that husking mills were a necessity. These mills have now been in 
existence for many years, the oldest being more than thirty years old 
They give employment to many thousands of Madras coolies who eo 
across the Bay to the rice ports for the rice season, which may be said to last 
from December to May, earning hi-h wages (from 12 annhs to one rupee 
daily)dunng the season. The mills were for a long time greatly handi- 
capped by the cost of fuel, imported coal (from England chiefly) being 
used. The cost was very gr^t and the question of the disposal of thf 

husks became serious, for the only method of dealing with tLm seemed 
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to bo to throw them into the rivers and creeks. Any one travelling in 
Burma in those days had constantly before his eyes great floating masses 
of rice husks, covering the streams for miles and so thick as to be a real 
impediment to navigation. When decomposition set in, the smell was 
very offensive. Some twelve years ago, however, it was discovered that a 
good way of disposing of the husk was to burn it in the mills, and now 
'all the mill furnaces arc fed with the husks. The cost of coal also is lower, 
and as Bengal coal is now being shipped to Burma in large quantities, 
the rice mills are working under favourable conditions. Every year the 
proportion of white rice (rice which has been entirely cleaned in the mills) 
grows larger, and the proportion of cargo rice (which is partly unhusked) 
grows smaller. Of the total quantity of rice now exported from Burma, 
about 70 per cent, is “ white” rice. 

The process of milling involves the production of a good deal of bran 
or dust. This stuff was formerly thrown away like the husk, but is now 
sold to Chinamen who use it for feeding pigs and cattle both in Burma 
and the Straits. 

(IF. /?. Clark.) 

OSBECKIA, Linn.; Gen. Ph, 

A genus of McJasfomaccous plants, twenty-nine species of w/iicli are 
found in the Indian Peninsula. They arc mostly herbs, sometimes shrubs, and 
arc worth cultivating on account of the beauty of their flowers. Othenvisethey 
are of little economic value. 

Osbeckia crinita, Bcnih.; FI. JBr. Ltd., II., 5/7,* MELASToMACErE. 

Syn.— O. STELLATA, Don; 0 . STELLATA, var. / 3 ., Z)C. 

Vern. — Number, Lepcha. 

References. — Don. Prodr., 221 partly; Gamble, Man. Tirnb,, igy. 

Habitat. —A shrub of the East Himdlaya and Khasia hills, found at 
altitudes between 4,000 and 8,000 feet:' it is common about Darjiling. 

Structure of the Wood.— Light brown and moderately hard. 

OSMANTHUS, Lour.; Gen. PL, II., 6yy. 

Osmanthus fragrans, Lour.; FI. Br. Bid., Ill,, 606; Oleace^. 

Syn.— Olea fragrans, Thunl.; O. acuminata. Wall. 

Vern — Shilling, silang, Kumaon; Ttmgrunjr, Lepcha. 

References. Roxb., FI. hid., Ed. C.B.C,, 3 s ; Brandis, For. FI., 3 op • 
Gamble, Man. Ttmb., 257 Lisboa, U. PI, Bomb,, 223; Kew Off. Guide 
to Bot. Gardens & Arboretum, 144. 

Habitat. — A small tree found in the Temperate Himdlaya from Garhwdl 
to Sikkim at altitudes between 4,000 and 7,000 feet. Sometimes wild, but 
more often cultivated for the sake of its sweet-scented flowers. It is distri- 
buted to China and Japan where it is w'idely cultivated. ' 

Domestic. — The tlowbrs are used in China to flavour tea, in Kumdon 
to keep insects away from clothes. 

O. sp. 

Vern. — Silingi, Nepal; ChasJiing, Bhutia. 

Reference.— Ga«j 5 fc, Man. Timb.,2S7. 

Habitat. — A small tree with opposite coriaceous leaves, found atTonglo 
near Darjiling at an altitude of 10,000 feet. 

Structure of the Wood. — White, hard, close-grained, seasons well, 
mottled on vertical section. Weight SsB) per cubic foot. 

OSTODES, Bl.; Gen. PL, III, sgy. 

Ostodes paniculata, BL / Fl. Pr. Bid., V., 400 ,• EuPHoRBiACEiC. 

V&xn.—Bepari, Nepal; Palok, Llpcha; WalkaHna, Sing. 
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References. — Kure, For. FI. Burm., //., 403 ; Gamble, Man. Timb., S^S. 
Habitat. — A large evergreen tree, foand in the forests of Sikkim at alti- 
tudes betrvecn 2,000 and 6,oDO feet. It is common also in the forests of the 
Khasia hills and of Martaban, and is distributed to Java. 

Gum, — It yields a gum, which is used as size in paper manufacture 
{Gamble). 

Structure of the Wood. — White and soft. Weight 260 ) per cubic foot. 


OS YRIS, Linn. ; Gen. PL, III., 227. 


Osyris arborea, Wall.; FI. Br. Ind., V., 232; Wight, Ic,, t. 1833 ; 

[ S.tKTALACEiE. 

Syn.— O. WioHTiANA, WalLfO. sepalensis, 

Vcm. — Bakardharra, bakarja, KomaoN; j yhnri, Nepal. 

References. — DC,, Prodr., XIV., 633; Brandis, For. FI., 3gg ; Gamble, 
Matt. Timb., 320 ; Boyle, lit. Him. Bat., 322; Grab., Cat. Bomb. FI., 17; ; 
Dale. & Gtos,, Bomb. FI., 223; Watt, Scl. from Becords Gov. Ind., Bcv. 
& Agri.Dept; I., 59 ; Gassetteer, H.-W.Frov., X., 3i7 ; Ind, Forester, 
XI., 369; Agri.-Horii. Soc., Ind., ’tottrn,, IV,, 260. 

Habitat. — A glabrous shrub or small tree occurring in the Sub-tropical 
HimSl.aya from Simla to Bhutdn, at altitudes up to 7,000 feet. It is found 
also on hills in the Deccan Peninsula, in the Central Provinces, and in 
Ceylon. 

Medicine. — The infusion of the leaves has powerful emetic qualities. 

Domestic. — Dr. Royle mentions that in Kumdon the leaves of Osyris 
arborea are used as a substitute for tea, and this is probably the Green Tea 
of Bischar (=Bishdhr) which Moorcroft {Travels, I.,352) describes as being 
imported into Ladak under the name of Maun or Bischar Tea, the produce 
of a shrub growing on a dry soil, especially about Jhagiil between Rampur 
and Seian. The leaves are gathered from July to November, and, after in- | 
fusion in hot water, are rubbed and dried in the sun. The first infusion is I 
reddish in colour and is reckoned nauseating: the second, which is used, is 
yellowish green. Writing of the use of these leaves as a substitute for tea, 
Dr. Watt, in his Selections from the Records of the Government of India, 
Re\-cnuc and Agricultural Department, says "The leaves smell remark- 
ably like tea, when specially prepared ; but unfortunately' the infusion has 
powerful emetic properties which require long usage to conquer. Dr. Royle 
suggested that e.xperiments should be made in the cultivation of the plant, 
in order to discover if the emetic properly could be removed by careful 
cultivation. The discovery of tea proper m Assam, and the greatly ex- 
tended cultiration of that planti have left the matter of Osyris tea in the 
position in which it was at the beginning of the present century, when it 
first .attracted the attention of the public. 

The plant is very common around Simla. It is closely allied to 
sandalwood, but seems to possess no properties that would justify its cul- 
tivation, since tea can be produced quite as cheap. 

Otaheite apple, secSpondiasdulds, Wind.; AsACAROiACEai./voi. VI., 


Otters, 


OTTERS ; Blanford, JlJammalia in Fauna of 

Br. Ind., Pi. I iSi, 


btttUVpc discrimination, but arc readily determined 


b 

I 


O. 528 





654 


56 


Dictionary of the Economic 


OSTODEioTTERS. 
paniculat 


The Common Otter. 


MILLS ANr 

milling. 


529 


530 


5‘ 


timbi 


Dust. 

DOMESTIC. 

531 

515 

532 

",16 

Os 

4BEII. 

517 

STIC. 

33 


1534 1 

! 

t 

OOMEST 

Flower 

! 


DOMESTIC. ' 

535 ' 


Lutra aureobrunnea, Hodgson ; Bla^iford, Mammalia in Fatma of By. 

\_Ind., Pt. L, 186. : Mustelida:. 

The Himalayan Otter. 

No other naturalist except Hodgson has met with this species, but it is 
evident from his collections that, besides L. vulgaris, L. ellioti, and L. 
' leptonyx, another otter is found in Nepal (Blanford). It is much smaller 

and the skin is coarser than in the other species. 

Habitat.— Found by Hodgson in Nep^l. 

[ iSs- 

L. ellioti, Anderson ; Blanford, Mammalia in Fauna of By. Ind,, Pt. /., 
The Smooth Indian Otter. 

Syn. — L. MONTICOLA, Hodgson ; L. TAEAiYENSis, Blyth ; L. NAIR, Cantor, 
Blyth, partim. - 

Habitat.— This species also is found throughout India. It is distin- 
guished from L. vulgaris by the smaller size of the animal, the greater 
comparative breadth of its skull, and its coarser shorter hair. 

Domestic. — Piobably this species also is used by fishermen in a similar 
manner to the common otter (9 v.). Its fur is not so valuable. 

[Pt. J87. 

L. leptonyx, Horsfield : Blanford, Mammalia in Fauna of Br. Ind., 

The Clawless Otter. 

Syn. — L. INDIGITATA, Hodgson ; Aonvx leptonyx, Cantor. 

The skull is much shorter than in other Indian foi ms. The claws are rudi- 
mentary, sometimes altogether wanting j the third and fourth toes on all 
feet considerably longer than the others. 

Habitat.— This species inhabits the Himalaya, generally at low eleva- 
tions ; it IS found also in Lower Bengal (being common near Calcutta) in 
Assam, Burma, and at low elevations on the Nilgiris in Madras Presi- 
dency. 

Domestic. — This animal, together with the other species, is kept tame b}- 
the fishermen in Lower Bengal. 

[Pi. L, 182. 

L. vulgaris, Erxlebenj Blanfotd, Maiiimalia in Fauna of By, Ind,, 

The Common Otter. 

Syn. — L, NAiR, F. Citv. ; ferdon partim } L. indica. Gray. 

The otter found commonly over India is usually known as Lutra nair, 
but there seems to be no constant characters by which this can be distin 
guished from the Lutra vulgaris of Europe. 

Vem. — Ud, ud bildo, pani bulfa, Hind. ; Sag~i-al, Pb. ; Lad, pan-maniar, 
jal inanjar, jal-inanus. Mar, j Ak'niwnr, Tam. j Nirn-kuka, Tel. ■, Ntr~ 
nai, Kan. 

References. — jerdon. Mam. Ind., S6 ; Sterndale, Mam. Ind., ISO; 
Forbes Watson, InA. Survey of India, 382; Encyc. Brit., XVIII,, 6g. 
Habitat. — The common otter is found throughout the Palm-arctic 
region, extending into the North-West Himalaya. The Indian form com- 
monly known as L. nair appears to occur over the whole of India and Ceylon. 

Domestic. — Otters are easily tamed when captured young. L, vulgaris 
is very commonly semi-domesticated by; the fishermen in various parts of 
India, who employ the members of this and other species to drive fish info 
their nets. On the Indus they’ are found specially serviceable in porpoise 
catching. The fishing otters are kept on the prow of the boat and slipped 
like dogs when reijuircd. 

The SKIN of this species is the one most A>ahied by' furriers. Itis rufous 
and be.iutifully soft. In India, Baden Powell says, it is much prized 
tor making caps and for poshtfns or fur jackets. 
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OUGEINIA, Benlk.! Gen. FI., I., 5/.?. 

[/. jgi ; Leguminoss. 

Ougeinia dalbergioides, Senth.; Fl. Sr. Ind.,II., 161 ; Wight, Ic., 

Syn. — D albkrgia ougeinensis, Roxb. 

Vem. — Sandan, asaiitda, tinnas, timsa, HtND.j Tints, BeNG. ; Band- 
hona, Uriya; Rula, Kot.; Rot,SAtnAt ; Sandan~pip!i, Nepal; Tcrjsa, 
Bhil j Se'r, shertnana, iinsai, Gond; Rttiok, KurKU ; Sliiinjait, panan, 
tinsa, sildait, N.-W. P. ; Telus, saituan, sdndan, Pb, ; Tunnia, Ban- 
SWARA ; Tinsa, karimattal, kala phalas, iinnas, C. P. ; Timas, iunus, 
tunnia, telas, sandan, timsa. Bomb. ; Kala palas, temas, tanach. Mar. j 
Dargu, iella moiuktt, nemmi chettu, manda motukii, Tel. ; Kari niuial, 
Kan. ; Tinisa sejanduna. Sans. 

Relereaces.—RaxS., Fl. Jnd., Ed. C.B.C., S3Z ; Brandis, For. Fl., 146 ; 
Beddome, Fl. Syt-o.,i. 36 ; Gamble, Man. Timb., iig ; Dais. & Gibs., 
Bomb, Fl., yS ; Stemart, Pb, PI., 72 ; Rev. A. Campbell, Rept. Econ. Pl„ 
Chuiia Nagpur, No. 7313 ; Sir IF. Elliot, Fl. Andkt ., til, 133, 177 ! U. 

C. Dutt, Mat. Med. Hindus, 321 ; Birdviood, Bomb. Prod,, 328 ; Baden 
PoTnell, Pb. Pr., 577 / Drury, U, PI. Jnd,, 176 ; Atkinson, Him. 
Dist. (AT., N.-IF. P. Gas.), 3o8 ; Useful PI. Bomb. {XXV., Bomb. 
Gas.), SS, 272, 27S, 393 ; For. Adm. Rep., Chuiia Nagpur, iSSg, 6, 29 ; 
Man. Madras Adm., I., 3t3 1 Report on Gums & Resinous Sub- 
stances of India, 24, 33, 3S ; Settlement Reports Central Provinces, Cbind- 
ssara, iso ; Sconce, IQ ; Baitool, 127 ; Gasselteers : — Bombay, VII., 3S ; 
XIII., 27 ; XV.,33 ; XVI., 18; Panjdb, Gurdasbur, S3 ; N.-W. P., I., SS ; 
IV.flxx.; Ind. Forester, \I., 275 ; HI., iSi W., 292,322; VIII., tot, 

114, It 6, 129, sSS, 412, 414, 416 ; X., 61, 222, 32s; XI., 367 ; XII., iSS 
(xxii.); XIlI., 120, 127; XIV., >47, 15s i Balfour, Cyclop. Ind., I., MS. 
Habitat. — A moderate-sized deciduous tree, under certain circumstances 
gregarious, found chiefly in the intermediate zone of the sub-HimdIayan 
tract from the Sutlej to the Tista, ascending to 5,000 feet, but distributed 
also to Central India and the west coast. 

Gum.-— It yields an astringent red gum, very similar to Dragon's Blood. 
_M^icine, — ^The bark when incised furnishes a kino-like exudation, 
which is used in cases of dysentery and diarrhoea (Lisboa). According to ® 
Campbell (Econ. Prod,, Chuiia Nagpur), a decoction of the bark is given 
among the hill tribes, when the urine is high coloured. In the Central 
Provinces the bark is said to be used as a febrifuge. 

Fodder. — The leaves appear after the blossoms, and are in summer j 
given as fodder to cattle, for which purpose the branches are lopped off. 

Structure of the Wood.—Sapwood small, heariwood mottled, light- 
brown, sometimes reddish-brown, hard, close-grained, tough, and durable. 

It takes a beautiful polish. Weight 55 ter 6oD> per cubic foot. It is a very 
valuable timber, specially those specimens that grow on the Godavery, 
but is comparatively rare in these parts. The tree, howev'er, is a small 
one, and it is difficult to obtain planks over nine inches broad (Brandts. 
Gamble, Balfour). 

Domestic. — The wood is used for agricultural implements, carriage r, 
poles, wheels, and furniture, also for building purposes (GamS/e). The bark 
is astringent, and is employed to poison fish, for which purpose many trees 
are stripped of their bark (Lisboa). 

Ovis, see Sheep; Vol. VI., Pt. II. 

OXALIS, Linn. ; Gen. PI., /„ 276. 

A cenus of acid herbs, consisting of over 2 do species, which arc chiefly Tro- 
1 empenitc South Amencan South African. Three species are 
indigenous to the {ndian Peninsula ; but practically only one of tb$sc is tecosr- 
msed as oi cconoimc value. " ^ 
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The Indian Sorrel. 
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Oxalis acetosella, Linn. ; FL Br. hid., ^56 ; Geraniace/e. 
The Common Wood Sorrel. 


MEDICINE, 

546 


References. — Steviart,'Pb. PL, 37 ; Agri.-Horli. Soc., Ind,, yottrn., XIV., 
45 f Gas., N.-W. Prov., X., 307; Smith, Econ. Diet,, 38s ; Kem Off, 
Guide to the Mus. of Ec. Bot,, 16. 

Habitat. — An herb found all over the Temperate Himalaya from ICash- 
mir to Sikkimj at altitudes between 8,000 and 12,000 feet, and distributed 
to Europe, North Asia, North Africa, and North America, 

Medicine. — Although at one time this found a place in the London 
Pharmacopoeia, yet in India no account appears to exist of any supposed 
medicinal virtues inherent in this species. In Europe, it was introduced 
into the Pharmacopoeia as a refrigerant in fever, and as an antiscorbutic 
in scurvy, but has now fallen into disuse. 
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O. COrniculata, Linn , ; FI. Br. Ind., J„ 436 ; Wight, Ic., t. 18, 

The Indian Sorrel. 

Syn. — O. REPENS, Thutib. • O. pusilla, Salisb. 

Vem. — AnbSti, sek, a’mrtdsdk, amrul, chalmori. Hind.; A’mrulsdk, 
umulbet, ainrid, omUti, chuka-tripati, Beng, ; Tandi chatomarah, 
Santal ; Chengeri tenga, Assam ; Amrtd, amlika, ambtiii, N.-W. P. ; 
Antrul, chalmori, Kumaon; Amlika, amrtil, surchi, irawihc, khatta 
mithd, chukha, Pb. ; Ambtdi, hhut-sarpati. Bomb, ; Bhin-sarpati, ambuti. 
Mar.; AnbSti’ki’bhaji, ambuti, Dec.; Ptdiydrai, puUydrai-klrai, pa- 
liakiri, Tam. ; Pidi-chintd, pidla-chanchali, pallachinta, anbdti-kura, 
Tel. ; Pidlam-ptti'achi-sappu, Kan. ; Poliydrala, Malay. ; Amlalonikd, 
changeri, amlika, ambashta, chtikrika, shdklika. Sans.; Hcmemdab, 
hemaa, homadmad, Arab. 

References.— Pl. Ind., Ed. C.B.C., 3S9 ; Voigt, Hort. Sub. Cal., 
ipi ; Stewart, Pb. PL, 37 ; Sir W. Elliot, FI. Andhr., 158, 159 ; O'Shavgh- 
nessy, Beng. Dispens., 257 ; Irvine, Plat. Med. Patna, 122 ; U. C. Didi, 

^ Mat. Med. Hindus, 124, zgo, 29s; Dymock, Mat. Med. W. Ind., 2nd Ed., 

I2f ; Dymock, Warden & Hooper, Pharmacog, Ind., /., 246 ; Med. Top,, 
Ajmere,, 153 ; Birdwood, Bomb, Prod., 14s ; Baden Powell, Pb. Pr., 
331 ; Drury, U. PI, Ind., 3, 24 ; Atkinson, Him. Dist. X., N.-W. P. 
Gas.), 3oy, yoS, 744 ; Useftd PL Bomb. XXV., Bomb. Gas.), 148, tg6 ; 
Gasetteers Bombay, XV., 448 ; N.-W. P., I., 7p ; IV., Ixix. ; Mysore 
and Coorg, /., Cg ; Agri.-Horti. Soc. 1— Ind., Jour., XIV., 11 ; Journ. 
As. Soc., PJ, II., No. II., 1S67, 81 ; Ind. Forester, III., 287, 

Habitat.— A very variable, caulescent weed, found abundantly through- 
out the warmer parts of India and Ceylon, ascending the Himdlaya to 
7,000 feet. It is found very frequently m cultivated places or near human 
dwellings. In distribution it is cosmopolitan. 

Medicine. — The leaves arc considered cooling, refrigerant, stomachic, 
and antiscorbutic. Various preparations, in which this plant forms a prin- 
cipal ingredient, are much esteemed in Ihetre.atment of fevers, dysentery, 
and scurvy. A ghriia {v. Ghi, Vol. III., 495), prepared from the fresh juice 
of Ojcalis corniculata, and the leaves of the same plant reduced to a paste, 
together with glu and curdled milk, is recommended by Hindu physicians 
as a useful medicine in diarrhoea, dysentery, prolapsus of the rectum, tym- 
panitis, piles, and difficult micturition. The fresh juice of the leaves is 
given to relieve the inloxication produced by Datura (H. C. Dutt). 

The fresh leaves m.ade into a curry arc said to improve the appetite and 
.digestion of dyspeptic patients (Moodeen Sheriff-,. Bruised with or v\ithout 
v.r.ter, they .arc formed into a poultice and applied over inflamed parts, 
by Ariuch means. Moodeen Sheriff says, “great cold is produced, and 
pn:n and other inflammatory’ symptoms are relieved.” 

In the Konkan the plant is rubbed down with w.ater, boiled, and 
tl e juke of white onions added. This mixture is applied to the he-ad 
in b’lious headaches, Baden Powell and also Atkinson mention in. 
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The Indian Zebu or Humped Ox. (_W. R. Clarki) 


almost universal use in the North-West Provinces and the Panjdb as a 
specific applied externally for the removal of warts. Baden Powell at 
the same time mentions the use of the juice as an application for the re- 
moval of opacities of the cornea. 

Special Opinio ns. — § " The leaves are useful in dysentery of children ” 
{Assistant Surgeon N. L. Ghose, Bankipore). “Juice of the leaves is 
used as an antiscorbutic” (Surgeon A. C. Mukherji, ttoakfialy). “Anti- 
scorbutic, stomachic," leaf and whole plant are used fresh as a salad” 
(Apothecary T. Ward, Madanapalle, Allahabad). “ The juice of the 
leaves is used in dysentery, also as dentifrice and to improve foul breath ” 
(Civil Surgeon y. H. Thornton, B.A., M.B,, Monghyr). “ Expressed juice 
of the leaves made into a sherbet with a little sugar, often prescribe in 
dysentery to allay thirst” (Civil Surgeon S. M, Shircore, Moorshedabad). 

“ Cooling and useful in biliousness ” (Assistant Surgeon S. C. Bhaita- 
charji, Chanda, Central Provinces). \ 

Food. — In some parts of the country it is eaten both raw as a salad 
and cooked as a pot-herb, particularly in times of drought when its refri- 
gerant qualities are said to be very grateful to the consumers. In Madras, 
it is cultivated as a vegetable and sold to the natives especially Muham- 
madans, who are very fond of it (Moodeen Sheriff). At Poona, during 
the famine of 1877-78, the seeds were eagerly sought after and eaten by 
the poorer classes. 

Domestic. — The jtircBfs useful in removing stains of iron mould. 1 

OXEN, BUFFALOES & ALLIED SPECIES OF 
BOVINE ANIMALS. 


The sub-family BoviNas, one of the great divisions of the tribe of 
Ruminants, is broken up by naturalists into three groups : — (i) the Bison- 
tine to which belongs the Yak (Poepha^s g^iinnieus) of Central Asia ; 
(2), the Taurine, sub-divided by Blyth into (a) Zebus, a genus repre- 
sented by the humped domestic cattle of India, (0) Taurus, the hump- 
less cattle with cylindrical horns, represented by the cattle of Europe, 
(y) Ga-vaeus, humpless cattle with somewhat flattened horns, represented 
by the Gaur of India and South-Eastern Asia; (3), the great group of 
Bovinm known as the Bubaline, which is represented by the varieties 
of the domestic buffalo of India (Bubalus bos) and the wild' buffalo 
(Bubalus ami). 

_ Here, however, it has been thought expedient to follow the usual prac- 
Uce in thjs work, namely, to describe shortly the different species of 
Bovin.® indigenous to India, in their alphabetical order, and to conclude 
with a general article on the subject of Oxen. 


Bos indicus. 

The Indian Zebu or Humped Ox. 

Rel^esices.—yerdon.Mam. Ind., 3oi ,• Murray, Vertebrate Zool. Sind, 
. 55 >• Encycl. Brit., V., 244 . 

Habitat. The genus Zebu, containing the humped cattle of India, 
several varieties of domestic cattle, but also others 
that have run wild. In the really feral state, the Indian Zebu is probably 
seacoast, near Nellore in the Carnatic, there is a herd of 
j that have run wild for many years ; but they are merely escapes from 
the domestic state, and although in several other places also there are small 
herds of apparently wild cattle, no specimens of the real wild Zebu seem 
Humped ^ttle are found in the greatest perfection in India, 
extend ^stwards to Japan, and westward to the Niger in Africa. 
Characters. Zebus differ from the European domestic cattle uot only 
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The Wild Buffalo. 


in the hump-like fleshy protuberance on the shoulders, but also in the 
number of their sacral vertebras, and in the character of their voice which 
is described as “a hoarse guttural grunt or half cough instead of the ring- 
ing bellow of the European species, in which both lungs and throat play an 
important part’' 

Domestic & Sacred.— Cattle in India comprise the chief wealth of 
the agricultural classes, and perform most of the agricultural operations of 
the country. With them, the rayat ploughs his land, raises water for irri- 
gation when wells form the source of the water-supply, and conveys his 
produce to market in carts or in panniers on their backs, where the roads 
are unsuitable for wheeled vehicles. They are thus valued not so much 
for their flesh-producing qualities, as for their strength and activity, which 
enables the Indian ray /li to perform the work done by the agriculturists 
in England with horse labour. 

All the varieties of the Indian Ox are held sacred by the Hindus, who 
consider il a sin to kill them, and pollution to partake of their flesh, although 
the milk and products from milk are largely consumed in most districts 
and by all classes. For further information as to the different breeds of 
cattle see the general article Oxen, p. 665 et seq. 

Bubalus arni. 

Thr Wild Buffalo. 

Syn. — Bos arni, Ken & Shaw s Bos bubalus (wild var.), yrrrfoit. 

Vem. — Arita (the male), arni (the female), bhyns, Hind.} Gera 

ertimi, Gond ; Mung, Bhagalpore. 

References. — Jcrdon, Mam, Jnd., 3 o 7 ; Sterndale, Mam. Ind., 490 ; Bal- 
_ four. Cyclop . /., 487 ; Encycl. Brit,, IV., 442 

Habitat. — The wild buffalo is found in the swampy Terai at the foot 
of the hills from Bhijtan to Oudh, and in the plains of Bengal as far 
west as Tirhut, but increasing in numbers eastwards on the Bramaputra 
and in the Bengal Sunderbuns. It also occurs on the table-lands of 
Central India as far south as the Godavery. It is distributed to Ceylon, 
Burma, and the Malayan Peninsula. These animals inhabit the margins 
rather than the interior of forests and never ascend the mountains, but 
adhere to the most swampy portions of the districts they frequent, {fer- 
don.) 

Characters. — The wild buffalo is somewhat larger than the domesti- 
cated variety. It measures lOg feet and upwards from the tip of the 
snout to the root of the tail, and the height at the shoulder is often as 
much as 65 feet. Thecolourofthehair is usually black. It is scanty|over 
the body, but tufts occur on the forehead, over the eyes, and on the knees. 

The horns are of two varieties, one very long and nearly straight, the 
other much shorter and well curved. The measurement of a fine specimen 
now in the British Museum was 12 feet 2 inches round the outside of 
both horns and over the forehead. The horns of the second variety 
rarely exceed 3 feet each in length. _ The wild buffalo, unless it has been 
much hunted, is by no means shy in disposition and may be easily ap- 
proached. They abound in the swampy jungles of the regions above 
mentioned They emerge from the forests to feed on cultivated lands, 
chiefly at night or in the early morning. They are immensely powerful 
animals, and a wounded one will occasionally charge and overthrow even 
an elephant. They rut in autumn, the female gestates for ten months, 
and produces its young during the hot weather. They usually live in large 
herds. 

Speaking of the wild buffalo Hodgson remarks that ‘‘ the tame species 
is still most clearly referable to the wild buffalo after ages of domestication, 
anrl tnmo nyffaiocs, ivhen driven to the forests foi pasture, often have 
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The Buffalo. R. Clark.) 


intercourse with wild ones.” derdon, however, says that wild buffaloes 
dislike the tame ones and will even retire frorn the spot where tame ones 
arc feeding. Unlike the tame animals, which are usually lean and 
angular, the wild buffaloes are uniformly in high condition. 

Bubalus bos. 

The Buffalo. 

8301.— Budalus duffelus, Blum. 

Vem. — mains (male), mhains (female), HlND.; Bhainsa (male), hhains, 
S/ionwi (female), Beng.; yhotd, baif.sn (male), wn/Zi, mainh (female), 
Pb.; Karbo, iarbou, Malay.; Ky-soai, Burm. 

References. — Wallace, India in 1SS7, Ii6~t26 ; Shortl, Manual of Indian 
Cattle & Sheep, toy-m; CaBetteer, Mysore & Coorjr, S7' ! Bucha~ 
nan-Hamilton, journey from Madras, /., 3, nO, 206 ; II., 114, 3S1, 3S2, 
4SS; III., 57, 310, 3s6; frdon. Mam. Ind., 30I ; En. Cyclop. Brit., IV., 
4421 Balfour, Cyclop. Ind., I., 502. 

Habitat. — Tame buffaloes are found all over the plains and lower 'ills 
of India. They arc semi-aquatic in their habits, and, during the hot 
season, may be seen rolling about in muddy holes half submerged or 
entirelj' under water with the exception of their noses. 

Characters. — The buffalo is distinguished by its large flat horns — in c 
some curved, in some straight ; but in all marked with rings indicatix'e of 
age. These are often very long in many breeds, measuring as much as 6 
feet in length and 18 inches in circumference at the base. The general 
colour of the animal is usually blackish, but in some forms they vary from 
brown to grey in colour. Albinoes are not infrequent. I'hey are generally 
more delicate in constitution than the dark-coloured animals. 

The hair is usually scanty, although long and wavy, and affords but 
little covering-to the body. .The following average measurements of the 
ordinary countty buffalo are taken from Dr. Shortt’s valuable Manual on 
Indian Cattle j — " Length up to about 10 feet from the tip of the snout to 
the root of the tail. Height at the shoulder from 3 to 6 feet ” They are 
not usually so leggy as the cattle of India, and the larger varieties, although 
they may not stand so high as large bullocks, would weigh much more. 

Although ungainly animals, thev arc much more intelligent and docile 
than the cattle of India, and may he trained with the utmost nicety for 
agricultural purposes. In the cart they are used without a nose-string, 
and are guided by the touch of a wand, or the voice of their driver. 

Buffalo cows are much valued by natives for milking purposes, as they 
yield a much larger quantity and richer quality of milk than the ordinary 
Indian cow. A good buffalo will yield from 6 to 12 seers of milk per diem, 
and this_ milk, being richer in cream, jields a larger proportion of butter 
and ghi than cows’ milk docs. The cows are, therefore, kept for dairy 
purposes, while the males are castrated and used as beasts of burden and 
draught. 

TIic female buffalo breeds once every two or three years only, and 
usually produces in all six calves. For two years after parturitiop, she 
continues to give a large quantity of milk, the third year it decreases in 
amount, and for about two months before calving she is entirely drv% 

Buffalos .are very foul feeders, subsisting on the coarser grasses and 
the refuse left by oxen. In many parts of the country they arc almost 
entirely stall-fed on stable litter which they devour greedily. Notwilh- 
standing their coarse appe.arancc and habits, they are very delicate ani- 
mals and are subjecl to the same ailments that affect country oxen. 

The principal breeds of buffaloes in India are in number. Others 
h.ave been described, but thev seem to be mere local varieties of thc<='‘ 
tj pcs. 
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The Gayal. 


The Jafarhadi or buffaloes are distinguished by the immense 

development of their frontal bones, and the fact that their horns are directed 
at first backwards and downwards, then upwards, so that they are quite 
useless as weapons for attack. The horns of the male are much broader 
than those of the female. These animals are very mild-tempered and 
tractable in disposition, and the cows are, perhaps, the best milkers in 
India. 

The Ramnad breed is the best in Madras, and is found principally in 
a district to the south*east of Madura. The horns in this breed are of 
medium length, flat, curving in at the tips, and have a general backward 
direction. 

They are thick, low-set, and very deep||in the chest. The hair is light- 
coloured, and a fringe of white hair usuallj' occurs on the upper side of the 
ear, a good development of which is held by the natives as indicative of 
superior milking powers. The females are good milkers, although they 
do not yield so much as those of the preceding breed. 

The Gujarat, Talabdu,or Ganjal breed is much smaller than the Jafar- 
badi, and yields less milk but of a richer quality. The horns are short. 

The Nagpur buffaloes are massive, low-set animals with black hair. 
Their horns are immensely long and sweep downwards, backwards, and 
then upwards. The cows of this breed are excellent milkers and can 
stand more knocking about when in milk than animals of the other breeds. 
The males ^ow to an immense size and are much used by the natives for 
heavy draughts ( Wallace). 

Deccani buffaloes have moderately long horns which curve backwards, 
downwards, and then upwards, almost in the form of a half circle. Brown 
is the commonest colour of the hair of these animals, but duns and chest- 
nuts also are found. They are comparatively small in size, but are good 
milkers and are more hardy in constitution than the other breeds. 
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Gavaeus frontalis. 

The Gayal. 

Syn. — Bos frontalis, Lambert. ; B. gav^us, Colebrooke. 

Vem. — Gayal, methun. Hind.; Gobay Beng.; Beunrea-goru, 

Assam; Manipuri ; Bukm. 

References. — yerdon. Mam. Ind., 306; Sterudale, Mam. Bid,, 486; 
Balfour, Cyclop. Ind., /., 1184. 

Habitat. — The hill tracts of Chittagong, extending northwards to the 
head of the Assam Valley, Manipur ana the Mishmi hills, and south- 
wards to Burma. " It probably extends as far north and east as the 
borders of China” {Jerdon). 

j Characters. — Compared with the Gnur, this is a heavy, clumsy-looking 

, animal, but it is similarly coloured, and has, like it, white legs. Unlike the 
Gaur, ithasa small, but distinct dewlap. It is better adapted than the 
Gaur for mountainous regions. The Gayal has a much milder disposition 
than the Gaur, is easily domesticated, thrives well and breeds in captivity. 
Over the area in which it occurs, the wild animals are decoyed by tame 
Gayal, and the Kukis are great experts at driving the wild animal, along 
with tame herds, to their villages. In these regions, the herds of Gayal 
are the most valuable property of the people. The milk is rich, and the 
' flesh good. 

I It has been urged that the Gayal should be used in crossing with the 
I ordinary cow to give new' blood and strengthen the stock, and with this 
object the Committee of the Calcutta Zoological Gardens have on several 
^ occasions sent Gayal to Calcutta, and cross-bred animals, born in the 
, gardens in Calcutta, h.ivc turned out very well, the Gayal imparting a 
‘ straight humplcss back to the cross-fared calf. 
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Gavaens gaurus. 

This is the Bison or Gaur Bison of some Indian sportsmen (yerdon). 

Syn. — Bos gaorus, H. Smith, Blyih.; Bisos cavifrons, Hodgson, 
Elliot; Bos GAUR, Traill, Hardsaicke ; B. ASUL, Horsjield. 

Vern. — Vana-gao, han-gao, Bcng.j Gaur, gauri-gai, jangli hhulga. 
Hind.; Kar-kona, Kan. j Peru-ntau, Gond. ; Katu-ycni, Tam.j Gaoxya, 
Mar.; Pyoting, Qvmt. 

References. — Jerdon, Mam. Ind., 30; ; Sterndale, Mam. Ind., 481 ; Bal- 
four, Cyclop. Ind., I., 1185. 

Habitat. — The Gaur occurs in almost all the large forests of India from 
near Cape Comorin to the foot of the Himalaya, but is commonest in 
those of the Western Ghat and in eastern India from Chittagong to 
Assam. It is distributed also to the countries to the east of the Bay of 
Bengal from Burma to the Malayan Peninsula. Although sometimes 
found on low levels, it prefers hilly ground, but does not ascend the moun- 
tains. 

Characters. — It is a large, fine animal, measuring often 9I to 10 feet in 
length, and standing as high as 6 feet at the shoulder. The general 
colour is a dark chestnut-brown, the legs from the knee downwards are of 
a rufous white. The head is large, the skull massive, the forehead is con- 
cave and defined between the horns by a prominent arch of bone. The 
skin above the eyes is wrinkled, which gives the animal an ill-natured 
look. The horns are of a pale greenish colour with black tips, curving out- 
wards, upwards, slightly backwards, and finally inwards. They are some- 
what flattened at the base, smooth and polished, and in old animals gener- 
ally broken at the tips ; a fine head measured 6 feet 2 inches from tip to tip 
round the outer edge and across the forehead, but some specimens are 
said to reach as much as 6 feet i x inches. 

The cow has a slighter and smaller head, a slender neck and no hump j 
it is much smaller, and the legs are of a purer white. 

“ The flesh of the Gaur is excellent if not too old, and the marrow 
bones and tongue are delicacies always preserved by the successful sports- 
man ” (ferdon). The Gaur is usually driven by a line of beaters towards 
the sportsman who remains concealed behind a tree. A wounded Gaur 
will sometimes charge, and when he does so it is without the slightest 
wavering, but most usually he seeks safety in flight. The Gaur is usually 
extremely shy and retiring in its habits, and very quick of hearing, so that 
extreme care has to be taken in stalking it. Hitherto all attempts at 
rearing it have failed. It is said not to live in captivity beyond the third 
year. 

G. sondaicus. 

The Banteng or Burmese Wild Ox. 

Syn.— Bos sondaicus, ifaf/rr; Bos banteng, 

V&m.—Tsoing, Burm./ Banteng, Javanese & Malay. 

References. — Jerdon, Mam. Ind., 307 ; Sterndale, Mam. Ind., 4S8 ; Bal- 
_ four. Cyclop. Ind., /., 1185. 

Habitat.-ylt is found wild in the forests of Pegu and Tenasserim. In 
distribution it extends as far northwards as the Chittagong Hills and 
southwards to the Malayan Peninsula, Sumatra, Borneo, and Java. In 
the island of Bali near Java it is domesticated. 

Characters. — In size, this animal is mfleh the same as the two last ( 
species. It resembles the Gaur-in appearance, but the young and the cow 
are bright chestnut in colour, and in the old males, the horns become con- 
nected at their base by a great horny thickening under the skin. This 
animal thrives in captivity, and specimens have been sent to the Zoological 
Gardens both of London and of Calcutta. 
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The Yak. 


Poephagus grunniens. 

The Yak or Grunting Ox. 

Syn. — Bos poephagus j B. grunniens. 

Vern — Brong dhong, soora-goy, yah, bubtd, Thibetan; Kotass, TURKI ; 
Ban-chowr (the wild), chaori gao (the domestic yak), Hind. 

References. — Jerdon, Mam-. Jnd., 300 ; Sterndale, Mam. Ind., 489 ; The 
Fauna of Br. Ind., Blandford, Mammalia / Hooker, Him. fourn., 
I., 212, 214 i II., 160 ; Drew, ytimmti & Kashmir, 2S8,3s3; Kittloch, 
Big game in India; Ward, Sportsman’s guide to Kashmir and Ladak, 
7S; Balfour, Cyclop.. III., 1104-1105 ; Encycl. Brit., XXIV., 725. Consult 
also Cunningham, Ladakh and. Schlagentweits’ Travels ifi Thibet. 

Habitat. — The high lands of Tibet, Sikkim, and Ladakh, the valley 
of the Chang Chenmo, and the slopes of the Kara Koram range {Kinloch), 

The Yak is indigenous to High Tibet and is found extensively domes- 
ticated all over these lofty regions. It is only, however, in Eastern Thibet 
that the wild yak now commonly occurs, but it is a visitor, so the writer is 
informed by Lieut. H. Bower, " of Chang Chenmo, Kizil Jilga at the head 
of the Karakash river and of Kotass Jilga, west of theSujet Pass.*' 
Amongst all quadrupeds the yak is the one found at the greatest eleva- 
tions : “ It is met with,” says Hooker, “ up to elevations of 20,000 feet.” 
At the same time the range of temperature and altitude in which it can 
live is limited, for it can scarcely exist in summer at 8,000 feet. Even in 
the high valleys of Kashmir at upwards of 8,000 feet, it rapidly de- 
generates. The heat and the insects are its greatest enemies, and it seems 
to care little for the luxuriant vegetation of these comparative lowlands, 
but prefers the coarse hard fodder it can find in the more elevated ranges 
{Balfour ; Kinloch), 

Characters. — The prevailing colour of the domestic yak is black but red, 
dun, partly coloured, and white ones are also seen. Some of the domestic 
yaks are hornless; but the majority have long, nearly cylindrical horns, 
pointed at the ends, and with a characteristic curve at first directed out- 
wards, then upwards, forwards and inwards, and lastly, a little backwards. 

The wild yak, the progenitor of this domesticated form, is a much larger 
animal, so much so that the Tibetans say the liver of a wild yak forms a 
load for a tame one. It is very fierce, and, when brought to bay, falls on 
its hunters with horns and chest, and often inflicts serious and even mor- 
tal injuries. The horns of a full grown bull are said to be as much as 
three feet long. In colour the wild yak is black all over, with occasionally 
a white streak on the forehead {Hooker). 

The dliEO or eobo, a cross between the yak and Himdlayan hill cow, 
is common in the North-West Himalaya, and is used by the natives there 
in place of the yak. It is a very fertile hybrid ; indeed, the brothers Schla- 
gontweit declare they were informed that there was never found any limit 
to the number of generations {Schlagcniveit ; Hooker ; Balfour). 

Domestic Uses. — In the regions in which it occurs, the yak is the ordi- 
nary beast of burden of the people. It is extensively bred in Bussahir and 
other parts of Tibet The female goes nine months in calf, and drops 
one every two years, usually about the month of April. It ordinarily bears 
ten or twelve altogether. The average value of a young yak is twenty to 
thirty rupees. 

In Spiti the people plough with the lame y.sk, it carries their loads, it 
furnishes them with milk, and its hair is woven into ropes. Much of the 
vvcalth of the people of Eastern Tibet consists in their flocks of y.ik. To 
it is invaluable for its strength and hardiness. Flocks 
o_, them may often be met in these regions, bearing two bags of s.ilt or 

planks of pine 'vcod slung in pairs along 
1 .s'T ff-jn.;, rich animal being led by a rope .attached to a wooden ring 
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passed through the nasal cartilage. The yak is regularly milked by the 
Tibetans and yields a very rich milk. In autumn, when the calf is killed 
for food, the mother will give no milk unless the herdsman gives her the 
calf’s foot to lick or lays a stuffed skin before her to fondle. Much of the 
ordinary food of the Tibetans consists of the rich curd of yak’s milk, either 
fresh, or dried and powdered into a kind of meal. 

The hair of the yak is twisted into ropes or woven into a coarse kind of 
cloth which the Tibetans use to cover their tents. The gauze shades for 
the eyes used by these people in crossing the snowy passes are also made 
from yak’s hair. The bushy tail forms the chowry or fly flapper well 
known in the plains of India, and the long hair is much esteemed by 
native women to supplement their own. 

The flesh of the young yak is said to be very rich, juicy, and of a most 
delicate flavour, that of the older animal is sliced and dried in the sun to 
form jerked meat (called in Tibet schat-tcken). Hooker says it is a very 
palatable food, as the scanty proportion of fat in it prevents its becoming 
rancid. 

The horns of the wild yak are used by the grandees of Tibet as cups at 
marriages and other feasts. They are filled with spirits and handed round 
to the company. 

OXEN. 

(the bull Or ox), (the cow), Hind,; " Mavieshi, mnl, mal 
(m Patna), dhiir (cattle generally), goru, gay goru (in Patna), tihvr 
danger (horned cattle exclusive of buffaloes), saiirfi (a bull branded with 
sacrificial marks and let go), dhahar (when not so branded), haraik (in 
Patna and N.-VV. Tirhut), barad (a bullock), harathi (plough-bullocks), 
adari (in Patna), aiidar (a bullock unbroken to work), jataha, basaha 
fa bullock with excrescences on its body purchased and led about by reli- 
gious mendicants), gau, gay (a cow), pahxlotk, pahilaunth gay (a cow that 
has had one calf),^i<rrt7itya (one that has a calf yearly) . /loc/lar (one that 
breeds when five years old), bahila (in South-West Shahabad), ihakra (a 
barren cow), barddel, gabhin (in South Bhaugulpur), pharli (a cow in 
call), dudhar, dndhari (a good milker), chonr/ii, chonrh (one tnat gives 
little milk), lerii (an unweaned calf), bachhtsa (male), bachki (female), 
(ivben they are from I 't to 3 years old), dadan (in Shahabad), do-dan(, 
du-dant (a calf with two teeth), ndani (m the East), adani (when it has not 
yet got Its true teeth), osar (to the West), kalor (in N.-E. Tirhut), 
(in Patna), phetciin (a heifer ready for the bull),” Beng. and Behari, 
[Grterson, Bihar Peasant Life, 287). ''Bail (an ox or bullock), bail, 
badiyiL dhor danger (cattle generally), got, goin.jndr, judra (a pair of 
plough oxen), Idd-an (a pack bullock), haryd (a plough bullock), gariha 
(a cart bullock), ndia (a dwarf or stunted ox), bhunr-bhunda (an ox without 
horns), anandi, jatah, nadiyd (a deformed ox led about by religions 
pendjeants), gae, gau, gaiya (a cow), bahila (a barren cow), dhen (a cow 
in milk), lam (a cow just alter calving), purebha (a cow that gives two 
calves within a year), N.-W. Prov. & OudM ; ” (Crooke, Glossary of Pural 
<md Agricultural terms). .0at7 (a bull or ox), gorw (a cow), (in Rohtak) 
baehra (an ox under two years old), hahra (from two to four years) 
hntmi/t (an ox, fit for work) dhanda (an old ox past work) (a cow bears 
the names corresponding to those of the ox till she is four years old when 

Montgomery; vachkd (an ox till t year old), 
Wt« (a cow), wotr^rf (an ox till 24 years old), -wairki (a cow), siauhr 
(an ox til! 4 years old) (a cow til! she calves) bail or sank (alter 

4 years old) gan, (a cow after calving) PanjXbj Sfai (an ox), Tam, ; 
Mum (an ox), kysmi (an English ox), Burmese; Vkyurs (an ox), Turk • 
Bakara (an ox), Arab. j k /, , 

Shorn, Manual of Indian 

an^ridde V ^ Co'irg, 166-17 1; Manual 

‘‘Vf f"be'Satdapet Farm, Madras, 71 81 j Buchanan Hamilton, four- 

^ ‘t’’’ -> 5 - 8 , 114, iSo, 327, 3 So. 

56,335 ; Ayeen Akbery (Gladsain’s Transl.) J 
168-172, igo, 263; II., 65,69, 71, 136; (Blochmann’sTransl.), 21,148,149] 
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Voyage of John Htiyghen Van LinscJioien to the East Indies, 257 » 
3oo ; Grierson, Bihar Peasant Life, 28^-293 ; Crooke, A Rttral & Agri- 
cultural Glossary for the N.-W. P. & Oiidh {various passages) / Mason, 
Burma 6 " Its People, ij3, 670 ; Gazetteers & Settlement Reports 
{many passages) ; Reports of the Rev, &* Agric. Dept., Govt, of India 
{many passages) ; Selections from the Records of the Govt, of Ind. {Home 
Dept.), No. LXlX,; Sel. from Records of Govt, of Bengal {Papers rela- 
ting to cattle disease) {various passages) ; Sel. from Records of Govt, of 
Piinjab {New Series, No. XX.), {Cattle diseases), {various passages) ; 
Gunn, Report on Cattle disease in the Central Provinces {various pass- 
ages) ; Mills, Plain Hints on diseases of cattle in India, 16-24; 

Horti. Soc., Ind,, Transactions, I., 39-40 ; II., 218, 2 Jg, 250-253, 

257 {App.), 310; IV., iio; V. {Pro.), 5, 7,8, 14-29,34-3$, 45,50; VI. 
{Pro.), 95-97, 120-123; VII., 111-114 {Pro.), $3-56; Journals {Old Series), 
/., 320-329; XIII,, Sel., 27-30 ; XlV., 89-101, 171-180 {Sel.), 105-128, 177- 
188; {New Series), I., 2$; III. {Pro.), 23, 24-, VII., 36$; VIII, 238-243, 
253-259 {and many other scattered passages throughout their publica- 
tions) ; Quarterly Journal of Vet. Sc. in India {April 1890), 186 ; Encycl. 
Brit., V., 244; Balfour, Cyclop, Ind., III., 64. 

I.— The Breeds of Indian Cattle. 

1 . Mysore Cattle. — -The cattle of this district are justly celebrated, both 
for their swiftness and for their spirit and powers of endurance.- The 
form which is perhaps best known, and most valued in India, is known as 
the Avirit Mahal breeds, the chief centre of which is the Hunsur grazing 
farm of the Madras Government. Though probably altered in character 
from time to time, the breed existed from a very early period in the Mysore 
kingdom, and was in all likelihood produced “by crossing a number of 
the best varieties from the districts of Mysore. At any rate, under the 
native rulers, it seems to have attained its greatest perfection ” ( Wallace). 
Dr. Buchanan-Hamllton, in his Journey through Mysore, Canara, and 
Malabar, in the year 1800, speaks highly of the breed of Mysore cattle, 
which he describes as follows : — “ The race of oxen of this country may be 
readily distinguished from the European species, by the same marks that 
distinguish all the cattle in India ; namely, by a hump on the back between 
the shoulders, by a deep undulated dewlap, and by the remarkable de- 
clivity of the os sacrum. But the cattle of the South -are distinguished 
from those of Bengal by the position of the horns. In those of Bengal 
the horns project forward, and form a considerable angle with the fore- 
head, whereas in those of the South the horns are placed nearly in the 
same line with the osfrontis. In this breed also, the prepuce is remark- 
ably large ; and vestiges of this organ are often visible in females ; but 
this is not a constant mark. 

“Two breeds are most prevalent. The one is a small, gentle, brown, 
or black animal; the females are kept in the villages for giving milk; the 
oxen are those chiefly employed in the plough. This breed seems to 
owe its degeneracy to the want of proper bulls. As each person in the 
village keeps only two or three cows for supplying his own family with milk, 
it is not an object with any one to have a proper bull, and as the males 
are not emasculated until three years old, and are not kept separate from 
the cows, these are impregnated without any attention to improvement, or 
even to prevent degeneracy. Wealthy farmers, however, who are anxious 
to improve their stock, send some cows to be kept in the folds of the large 
kind, and to breed from good bulls. The cows sprung from these always 
remain at the fold, and in the third generation lose all marks of their 
parent s degeneracy. The males are brought home for labour, especially 
in drawing water, by the capily; and about every village may be per- 
ceived .-lil kinds of intermediate mongrels between the two breeds. The 
cau e Of the other breed are very fierce to strangers, and no body can 
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approach the herd with safety unless he be surrounded by goalas, to 
whom they are very tractable. At five years old, the^ oxen are sold 
and continue to labour for twelve years. Being very long in the body and 
capable of travelling far on little nourishment, the merchants purchase all 
the best for carriage. To break in one of them requires three months’ 
labour, and many of them continue very unruly. The bulls and cows were 
so restless that, even with the assistance of the goalas, I could not get 
them measured ; but the dimensions of a middle-sized ox were as follows : — 
From the nose to the root of the horn 21 inches. From the root of the 
horn to the highest part of the hump 30 inches. From the height of the 
hump to the projecting part of the ossa tsejna, 45 inches. From the 
hump to the ground 46 inches. From the top of the hip-bone to the 
ground 51 inches. 

" The cows of this breed are pure white, but the bulls have generally an 
admixture of black on the neck and hind-quarters. 

“These cattle are entirely managed, by goaZns ; and some of these 
people have a considerable property of this kind : but the greater part of 
these breeding flocks belong to the rich inhabitants of towns or villages, 
who hire goalas to take care of them, and, for the advantage of better bulls, 
send to the fold all their spare cows of the village breed. In procuring 
bulls of a good kind, some expense is incurred, for the price given for them 
is from 10 to 20 pagodas (/.'s-?-! to ;^’6-i4.2), while from 8 to 15 pagodas 
is the price of an ox of this kind. Care is taken to emasculate all the 
j'oung males that are not intended for breeding before they can injure 
the herd.” 

After the capture of Seringapatam by the British forces, the breeding 
establishment was, in 1800, intrusted to the Native Government, but the 
inducements which had led the Native princes to keep up its efficiency 
being absent, the whole race of cattle degenerated to such an extent that 
in 1813 the management was taken over by the British Government, and 
a Commissariat officer (Captain Harvey) was placed in charge of the 
establishment. Till t86o, it remained under Government management, 
when, on account of the large expenditure involved and the frequent com- 
plaints of inefficiency in the cattle supplied from the establishment, the 
herds were broken up, and cattle for Government purposes were bought 
in the open markets. For six years, this arrangement was continued ; but 
the prices for the best cattle soon rose to such an enormous extent that in 
1867 it was found necessary to again organise the herds. As many of 
the original breed as could be found were purchased, and in December 
1S67, the Amrit Mahal herd, with 5,935 head of cattle, was again re- 
established. In 1S71 there were 9,800 head of all sizes, exclusive of 1,000 
young male cattle in the training dcp6t. It was arranged also that a 
certain number of bulls should be handed over to the Native Government 
of Mysore, and these were stationed at various points in the country for 
the purpose of improving the breed of cattle used bj' the rayats. “ In 
18S6 the numbers h.ad incrc.ased to 12,457. Up till this time 400 steers 
were required annually by the Madras Government, but because horses 
arc to rcpl.ace bullocks in the 2nd line artillery waggons, in future only 
200 steers w-ill be required annually. It is intended' to matcnally reduce 
tfsc numbers of the herd “ {Wallace, India in 1887). 

“The Amrit Mahal cattle comprise three varieties called the Hallikar, 
Hagalvadi.and Chitaldroog, from the districts whence they were origin-alU’ i 
produ^” {Shorit). Tliey are distinguishable from all other Indian 
cattle by their well-shaped, symmetrical heads and light yet strong build. 
They seldorn attain a great height, the bullocks being on an average 48 to 
50 inches high ; but in proportion to their height they are, for Indian 
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cattle, remarkably deep and wide in the chest, long and broad on the 
back, well ribbed up and strong in shoulder and limb. They are active, 
fiery, and vigorous, and can walk quickly for long distances, a quality parti- 
cularly valuable for the military purposes to which the b~eea is usually 
applied The cows of the breed are white, but the males have generally 
an admixture of bluish grey over the fore and hind quarters. Marled or 
broken colours appear most frequently in inferior specimens, where cross 
breeding has been practised. Early castration of the bulls renders them 
lighter in colour. "The horns are straight and long, extending from 
2 to 3 feet in length, tapering and sharp-pointed, inclining upwards, slightly 
convex on the outer and concave on the inner side, approaching one 
another at the tip ” (Shortt). 

They are extremely fierce in their dispositions, dislike strangers, and 
would attack them if untied, although at the same time they are very 
tractable to the natives who work them and are know-n to them. The 
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cows of this breed are very inferior milkers and yield only about i to 
seers of milk per diem, so that they are of no use for_ dairy purposes, as 
the calf cannot be deprived of any portion of the milk without being materi- 
ally injured in its growth, and after bad years, when the pasture has been 
insufficient and the milk not up to its average quantity, it is found that 
when the calves grow up they are decidedly inferior in quality, and when 
they are put to work they have often to be rejected on account of deficient 
strength. 

The following account of the management of the Amrit Mahal herd 
may be abstracted from ShorWs Manual af Indian Cattle and Sheep 
In the cold season when herbage is abundant, the calves are generally 
weaned from their mothers at the age of five months ; but those that are 
born later in the year cannot be separated till after the hot weather. 
Heifers begin to breed between three and a half to four years old and 
bring forth six or seven times. Twen^ cows are allowed to one bull. 
The average number of births annually is 50 per cent, on the number of 
cows, and the proportion of males and females born is nearly equal. The 
calves are castrated in November, invariably between the ages of five and 
twelve months, as their growth is supposed to be promoted by early cas- 
tration, and it is attended with this important advantage that it’prevents 
the cows being impregnated by inferior bulls and so keeps the breed from 
degenerating. The steers are separated from the herds after four years of 
age, and transferred to the Public Cattle Department when turned five 
years old, perfectly trained and fit for work. 

Although the principal, the Amrit Mahal is not the only breed of the 
Mysore type of cattle; indeed, there are numerous variations, most of 
which are, however, inferior in size or in working powers or in both. Thus 
the Madesvarain Betta is a variety of the Mysore type that is bred in the 
jungles and hills on the South-Eastern frontier of Mysore. The animals 
of this class are larger than those of the Amrit Mahal breed, but are loosely 
made and not well ribbed up. They are very heavy, slow animals, and 
not so useful for military as for agricultural and draught purposes. 

The KanhahalU Breed comes from Kankanhalli in the south-east of 
Mysore, and although somewhat similar to the preceding, the oxen are 
much smaller, being inferior in size to the Amrit Mahal breed. 

The Village cattle of Mysore are usually smaller in size, and irregular 
in colour and shape, but still strongly exhibit the Mysore type. They are 
poor milkers, but excellent cattle for agricultural and draught purposes, 

N. The Nellore or Ongole Breed. — Another breed of cattle widely 
celebrated in India is the Nellore one. The animals of this class are 
valued not so much for draught purposes as for their milking qualities. 
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There are two varieties, the large and the small — of which the large 
stands from 15 to over 17 hands in height; their powers of draught 
are great, but they are_ slow and inclined to be leggy, and the females I 
are not such good milkers as those of the smaller breed. The horns ! 
of both sorts are short and stumpy, usually 4 to 6 inches in length and I 
very rarely up to 12 inches. The colour of the breed is white with black 
points, and frequently a slight shading of grey in the male. In ancient 
times the Nellore cattle were remarkable for the size of their dewlaps, 
but this, in more modern days, although still large, has become much 
diminished in size. They are chiefly used for draught, in carts and with 
the plough, their height and size being against their use as pack bullocks 
generally. The cows, as already remarked, are excellent milkers ; " some 
of them,’’ says Shortl, “have been known to yield t8 quarts (of 24 oz.) of 
good rich milk in 24 hours, and they rear a calf at the same time.” 

“ The price of a first class cow is about 200 rupees ; as much even as 
300 rupees have been paid for a prize cow; that of a pair of bullocks, 150 
to 350 rupees; the ordinary bullocks fetch from too to 150 rupees thepair.” 
Wallace remarks that this breed is said to be degenerating, and that 
from ancient descriptions and drawings it would appear to be so. The 
influence of this breed extends as far north as the Kistna district, the cattle 
of which, although reckoned as a distinct breed by some authorities, are 
regarded bj’ Shortt as simply a variety of the Nellore type. 

in. The Gujarat Breed. — 1 his is locally known as Yalabda or indige- 
nous, and is also found in two varieties, the large and the small, the 
former of which is decidedly the finest in North-Western India, The 
colour of this breed is from white to bluish grey in the cows, while many 
of the bulls are decidedly grey. The horns are somewhat bowed, curving 
at first outwards as they leave the skull, then upwards, and lastly, in- 
wards. They project upwards without inclination either forward or back- 
ward. The dewlap of the male is large, and well developed in proportion 
to the sheath. The pars are large and pendant. The trunk is compact 
and well knit, and with a good depth. The limbs are powerful and well 
knit, the feet black and possessed of unusual hardness and durability. 
They are much valued on account of their docility and good temper, 
which renders the cows particularly suitable for crossing with Mysore 
bulls to produce bullocks for battery and transport purposes. 

This breed also is said bj- Wall.ace to be degenerating in quality on 
account of the breaking up of pasture land by new cultivators. 

IV. Sind Cattle. — Sind c-ittleare compact in form and well built, but 
smaller than_ any of the preceding. The oxen arc slow and lazy, but 
powerful, animals. The cows are remarkably good milkers. As regards 
colour of hair, the white or grev colour predominates ; but there are many 
spottM or brindled cattle of this breed, the spots being usually of a brown 
or light brown colour. The horns are short, thick, blunt pointed, and 
project outwards and a little upwards. 

V. ^thiawar or Gir Cattle.— These are of a special type quite different 
from the ordinary cattle of India. They are bred in the Kathiawar 
aistnct, and are somewhat small in size; but the bullocks arc good 
powerful draught animals, while the cows are excellent milkers and supply 

India with milk cattle. They have long, pendant, somc- 
wh. t bcif-shaped, lop cars. The head is neat and well formed, the horns 
something hkc those of the buffalo, inclined back- 
'h thmk, wWlc in the female they have the same 

The common colour of the cow is light 

brindling arrcommtn^"^^ "" 
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VI. Trichinopoly Breed. —The cattle of this breed are small and useful, 
mostly with horns lo to 15 inches long, where they are not suppressed by 
firing before they begin to shoot out. They are mostly white in colour 
with the eyes, muzzle, hoofs, and hoof-heads black. They are strong 
draught animals. 

yil. Aden Cattle. — These arc more compact and symmetrical than 
Indian cattle usually, and are much valued for their milking properties. 
Numbers have been imported with the object of crossing with native cattle 
to improve their value for dairy purposes. The bullocks are small but 
powerful. They are very tame ana docile and can be handled either by 
Europeans or Natives without difficulty. They are not so liardy as the 
ordinary Indian cattle when exposed at work to the sun. The Aden bulls 
much resemble theBrahminy bulls of Bengal, and have very large humps 
extending far forward on to the neck. The ears are small, and the horns 
short and thick. The cows arc small and light of carcase, hornless, or 
with very short horns. 

Vni. Hill Cattle. — The cattle seen on the HimAlayaare small in size, 
mostly black in colour; but a few are grey or dun witli dark, mouse- 
coloured points. The hump is very small, in some almost wanting. These 
animals are very hardy, short on the legs, and active in tbeir habits, 
admirably adapted lo pick up a livelihood on the mountain .sides. 

IX. Village Cattle.— Many other so-called breeds of cattle exist in 
India ; but they are mostly crosses amongst those above described, and 
can scarcely be ranked as distinct races. They arc usually smaller in 
size, but appear to do the work required of them fairly well in proportion 
to their dimensions and strength. To .a*tcmpt to cross them so as to 
produce larger and finer breeds, would probably be unwise until their 
treatment by the rayats has been changed, as these animals pick up a 
living where a larger and finer animal would undoubtedly starve. " flic 
only method of improvement,” says Wallace, ‘‘ that will end successfully, 
is that of selection, combined with greater attention and better trc-itmcnt.” 

X. Burmese Cattle. — /\;i interesting account of these cattle was given 
_by„Vgt. Surgeon rt. Forest, A.V.O., in the Quarterly Journal of Veteri- 
nary Scicnca^ in hidia, April i8go, from which the following details have 
been abstracted ; — The cattle of Burma arc of a purely indigenous 
char.actcr and form, a type peculiar to that province and the neighbour- 
ing Shan St.'iles, The Burmese ox stands from 46 to 50 inches high 
behind the hump. The hump of the bull is well developed, that of the 
c-nstrated male less so. There is a marked disparity in the size of the 
cow .as compared with the bull, the former being probably stunted by^ the 
elTccts of too early breeding and too long suckling ot the oalf, 'I’be 
colour of Burmese cattle vanes, but not lo a great extent. Red prevails 
very extensively, after w^iich come the various shades of straw, and next 
brown. Broken colours arc rare. The trunk of the Burmese ox is 
well ribbed up, .and it is a fairly muscular and symmetrical animal, pos- 
sessing great strength for its size. The head is small, markedly so in 
the cow ; tl’.e horns are usually short and stunted principally on account 
of the custom which prevails of paring them down to give the anim.als 
a juvenile appearance. When not interfered with, the horns take an 
upward .and forward direction and grow to a length of from w lo t8 
inrhtt,. ppp neck in short and powerful, but loses a good deal of its 

' castration. The dee lap issomrnvhat sm.alf. The Btinpese 
ca'-tr.nte tl-.eir cattle till they have aUalned the age of maturity, so 
in 5 years of age. of which there arc a number 

ii, *^ **.“' the calves l>nrn in a village. Cantr.ation 
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system of selection of sires is possible, as the cattle of each ullage are all 
kept together, and the Burman has strong ^prejudices against the early 
castration of bulls, which be considers prejudicial to the growth and 
development of the male stock, and their future usefulness for agricultural 
purposes. 

As milk-producers, the cattle of Burma occupy a verj' low place. The 
Burman cultivator seldom or never thinks of milking his cows. They 
are merely utilised to suckle the calves which they produce. This they go 
on doing, from the birth of one calf till that of another ; indeed, it is not 
unusual to see two calves, one of over a year old and the other only a few 
months, being supported by the same cow. 

As a rule, the Burman is very careful of his work oxen, does not work 
them during the heat of the day, and keeps them under shelter, either 
beneath hts own house or in small lean-to sheds in connection with it during 
the night. During the day the herd is driven out to graze, except when the 
crops are on the ground, at which season he cuts food for them. Waste- 
lands in connection with holdings are always utilised for grazing purposes; 
a small amount of straw is stacked every year for the use of the cattle in j 
times of scarcity. j 

Further than that above alluded to, the Burmese cattle receive no hand ^ 
feeding, but, except for a few months of the year, the grazing is abundant, 
and the animals do not usually suffer. 

A large number of milch cows are now imported from Calcutta every 
year, which are sometimes crossed by country bulls. This cross is larger 
than the indigenous breed. They are better milkers and fetch a higher price 
for draught purposes. 


II.— Attempts at improving the Breed op Cattle in India. 

The subject of the alleged deterioration of cattle in India is one that has, 
since early m the present century, occupied the attention of the administra- 
tors and agriculturists of the country. Many suggestions at possible means 
of improvement of the breed, and actual attempts at doing so, have been 
made, but without marked success, and, up to the present day, the ordinary 
cattle in use by the Indian agriculturist seemto be pretty much what they 
were at the time when the tjuestion was first raised. In 1839 the Agri.- 
Horticultural Society of India instituted annual cattle shows in Bengal 
which they continued for five years, and offered prizes to successful com- 
petitors for good specimens of countr>'-bred cattle. These shows were 
discontinued in 1844, on the report of the Cattle Committee who con- 
sidered that “the attempt to improve cattle and sheep by money 
premiums and medals had not held out sufficient encouragement in the 
number of cattle brought forward at the shows to induce a continuance of 
^e annual exhibitions.” In 1864 a special committee appointed by the 
Society reported (i1 that there could be no doubt that the breed of cattle in 
Bengal had deten -aled; (2) that the causes of this degeneration were fnl 
the poorness of the mod given to them, (k) the want of proper pasturane 
ground, (c) over-work and being worked at too early an aee.fdi bem^ 
mu thescarcity of goodbulH 1 /) slinting of the 

ui-\^ J members of this committee suggested that good bulls 
should be established m each village like the parish Falls in Engfend - that 
eamtndars should be required to give yearly prizes for good cattle, each in 
his own estate; that the zaimndars should be induced to allow a certain 
area in each village to be kept for pasturage, instead of all the land 
the tendency at the time; that fodder dep6ts 
should be established on each estate, whence an abundant supply of good 
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food for stall feeding might be obtained ; and that for milking purposes, 
cross breeding with European stock should be introduced, while for draught 
and agricultural purposes good bulls of the country stock should be used. 
They remarked that the great object was no't to introduce crosses 
which would, for most purposes, not be found so useful as the ordinary 
countrj' breed, but rather to bring to perfection the cattle, of each breed, 
by affording the calves a fair share of milk and good pasture. 

No action was, however, taken on these suggestions, and in 1887 we 
again find a Special Committee of the Agri -Horticultural Society lamenting 
the deterioration of cattle in Bengal and the disappearance of pasture lands, 
while suggesting that Government should take steps to teach the rauai to 
stall-feed and grow fodder for his cattle, as they considered that the re- 
storation of pasture lands was now impossible. They were of opinion that for 
the improvement of the milch cows of Bengal, crosses with Jersey, Guernsej', 
and Ayrshire bulls would be most suitable with a view to the greater pro- 
duction of milk and butter. For the breeding of draught cattle, they 
thought the best specimens of the existing breeds of the locality should be 
chosen as sires. 

In various other parts of India attempts have been made to improve the 
breed of cattle, by offering prizes for the best animals, e.\hibited at agricul- 
tural shows, but these attempts have, on the whole, been but fitful, and the 
whole question of the irnproyement of the breed of cattle in India remains 
pretty much in the'eondition in which it was at the beginning of the century, 

1 he introduction of animals of the humpless type is looked upon generally 
with disfavour by Indian agriculturists, as they declare, and that truly, that 
their object is to procure not so much good milking or beef-producing 
anima.s as to get strong, hardy, draught cattle, for which purpose the more 
delicate humpltSss animals of Europe are unsuitable. 

In the beginning of the present century the Court of Direclor--> orih6~ 
tost India Company sent out some English bulls to th- ttle farm at 
Hissar with a view to improvinf^i'’' I— -xi niiffc, but that attempt was ne- 

cessarily a failure, as.tUp,r-"Sfrtte at l-fissar arc bred for draught purposes, while 
mostly of the ^hort-hnrn type. 

A number of bulls of European and Australian and the best indigenous 
breeds have of late years been purchased by private individuals and 
District Boards for breeding purposes, and crosses have been made, 
but as proper attention Is not usually paid by the ordinary agriculturist 
to the feeding anti bringing up of those more aolicate cross-bred animals, 
the attempts have not proved succcssltil, and until crops are grown 
lor stall-feeding, pasture lands ‘■ei apart, and the cattle better housed, 

‘ no substantial improvement in the ordinary breed of cattle in India can be 
expected. 

An experiment on an extensive sc.ale uith a view to Improve the 
irrett of cattle in the Himalaya, by an admixture of European blood, was 
>rgiin in 18S0 by the Govrrnmcui of India. Twelve bead of Brittany 
cattle, w'jr., four bulls and eight cows, were then imported direct from Brittany, 
Tl I-i breed was chosen for the experiment, as they are small in size, of active 
hnb-t, accustomed to mountains, and good milkers ; and were, therefore, 
thought most suitable forcro**,Ing niurthe flirndlayan breed. In January 
1SS7, a second batch of cattle, consisting of thtce bulls and four cows, and in 
'j january i83S,a third batch of eight bulls and five cow.s, was Imported, fn 
! tSy, the result of ibl? esperiment was found to be as follows:— 15 intlls 
( and 17 cows In all were imported. These v/err; distributed to various hdl 
dt'lricts in {he North-West Provinces and the Panj.db, where they were 
I given In charge to trustworthy European p^antrr'; and *^tltlcr»;. At the end 
t of iS?5, the numbers of purebred Wuu'.ny cattle had monuied up to Sr 
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bulk and 22 cows, but 8 bulls and 14 cows, both of the original and of the { 
Indian-bred stock, had died. Seventy-three half-bred calve.s had been born, 1 
and 57 cows liad been covered by the Brittany bulls, but had not calved I 
at the date of the report A number of other cows were covered, but no | 
record of the result was kept by the owners. _ _ • 

The large mortality in the imported cattle was principally due to rinder- 
pest. Opinions as to the success or otherwise of the experiment are very 
various, ^me of the people, with whom the cattle were placed, reported 
that the experiment " had not been successful, as the Brittany cows, al- 
though reputed good milkers, had not shown themselves such in India, and 
the zamirtdirs and villagers did not like the Brittany bull, owing to the 
absence ot the liump, but preferred the indigenous breed’, as they were useful 
for ploughing purposes.’’ Others reported that the experiment "would 
certainly in time be productive of good results, and that even already they 
saw good effects in the improved milk-producing and bcef-j'iclding c.ipa- 
bilities of the cross-bred animals.” On the whole, however, when the diffi- 
cuUies of acclimatisation arc considered, the experiment seems to have been 
already fairly successful, and to be not destitute of promise for the future ; 
but it seems to the writer that attention should be paid to the improvement 
of the cattle of India, more in accordance with the lines laid down by the ; 
Agri-Horticuliural Society in the report by their Cattle Committee alluded i 
to above, than by the introduction of expensive and delicate breeds from 
Europe and tbe colonics, although the.se may be useful in improving the 
milk and beef-producing qualities' of the indigenous breeds. 

III.— Cattle Disease-s ts India. . i 

1 The principal ypidcmic cattle diseases prevailing in India are rinder- 
pest, anlhr.ax in its several forms, cpioEoctic aphtha or foot-and-mouth iil 
disease, and, less commonly, pleuro-pncumonia. 

UiNDiuPKST.— {.Ewrroate, Bengal; Gootte, c/j» r/iaci‘, North-Wist 
Provin’CES; Kalavali, vali, cahmat. Panjab; Pitchhtow, Bombay; 
/’eya. Madras) is the most common and fatal of the four diseases above 
mentioned. 

"The amount of injury and loss resulting annu.iliy from the unchecked 
ravages of this disease in India is something enormous” {H'utlact). It 
appears to be present throughout the year at all seasons, and carries off 
thousands of cattle annually, and as no direct Government interference can 
te attempted to prevent the dtse.isc, when it breaks out, spreading to 
Avidcr are.-is. its r.'Vages arc wry extensive. j 

Anthrax.— Bengal; GitlUcre%vau, North-West Prov- ! j 
JNCES; Goli, sttH’, Panjab; Odra, Bombay ; T’/io/pwweiw, Madras} I 
is highly fatal to cattle, sheep, and horses in India. It is seldom curable ! 
and appears under the most varied forms, about which there are great * 
A-arieties of opinion, and much remainsto be learned. It is a blood-gcrm ! 
dweace Young cattle that are thriving best are most apt to be attack^ ^ 
with t!, and fcw> if .any of those attacked, recover. It is specially virulent ’ 
and common in some parts of the Central Provinces and of the Rmldb < 
bat Occurs epidemically all over India. - ^ 'I 

1'OOT-.and-Mooth Disease.— {A'Aeornf, ikeraiiV, Bengal; A7i-(r. I 
North-We.stPeoa-i.vces; Mohona. Pasjab; Kkurpakka, h’lur,) 
Bombay; XAgrtuug, MaoRasI is probably more contagious ihaneitherl 
of the two alxiA’e-mcntioncd disc.iscs. .end is cert.ainlv more AA-idespread i 
but .ns it h very mild, and few c.-»t{le succumb to it.'thc people pav little J 
attention to the attacks. At times, esparially if it comer, on du-inir < 
tbe rainy season, tbe hoofs nt.av fall off licfore the new ones .are rend" ' 
and maggots then attack the foot; bat if proper care is taken of' the.’ 
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animals affected, no permanent evil results from tliis disease, and a fatal 
issue is not frequent. 

PleuRO-fneumonia— /'/ iee/'ree, Hind.— although occasionally playing 
considerable havoc in India, is altogether more local in its action, and less 
disastrous in its effects than it is in England. When it does occur, it is 
usually in the colder parts of North-West India {Wallace). 

This completes the list of the more important communicable cattle- 
diseases in India, but others, such as tuberculosis and cowpox, are also 
common and often very fatal in their effects. 

“ Direct Government interference to prevent their extension will prove 
efficacious only if the areas under which disease has broken out are placed 
under strict quarantine, and the bullock traffic on the highways through 
infected parts is entirely suspended” {Wallacel~t\vo provisos almost 
'mpossible in the present state of the country. Much, however, might be 
done through local effort to suppress their ravages by disseminating a 
knowledge of the nature of these diseases and the means of checking them 
among the village officials and leading Natives generally. 

To attempt to coerce the Native by introducing strict quarantine mea- 
sures must defeat its own ends until he comprehends the objects of these 
measures and the value of their results. 

Ox-gall, see Fel, Vol. III., 322. 

Oxides of Iron, see Iron, Vol. JV., 540, 

Oxide of Lead, see Lead, Vol. IV., 602. 

Oxide of Manganese, see Manganese, Vol. V., 144. 

OXYBAPHUS, Vahl. ; Gen. FL, IIL, 4. 

[ GINE*:. 

Oxybaphus himalaicus, Edge./ FI. Br. Ind., IV., 708 Nycta- 

Vern. — Pitnac, bhans, Pb. 

References.— £>£ 7 ., Prodr., XIIl, z, 430,- Siewarf, Pb. PL, 182. 

Habitat.— A scrambling scabrous plant found in the northern tracts 
of the Pdnjab, between altitudes of 6,000 and g, 000 feet. It occurs on 
the Western Himalaya from Kulu to Garhwal. 

Fodder. — It is collected by the inhabitants of the regions where it 
occurs for winter fodder. 


OXYRIA, mi; Gen. PI, ///„ 100. ' 

Oxyria digyna. Bill ; FI. Br. Bid., V., ^8 ; PoLYooNACEiE. 

Mountain Sorrel. 

Syn.— O. RENiFORMis, Hook.', O, elatior, Br., Royle. 

'Vera..~Amlu, Pb. 

References — DC., Prodr., XIV., L, 37 ; Boiss. FL Orient., JV., 1004; 
Royle, III. Him. PI., 314; Stevjart, Pb. PL, 1S4 ; Gazetteer of Simla 
Dist., Jz, 

Habitat. — A small plant, with an acid flavour, which occurs in the 
alpine Himalaya between altitudes of 10,000 to 14,000 feet. It is found in 
Western Tibet up to an altitude of 17,500 feet, and is distributed to the 
mountains of Europe, North Asia, and America, and to the Arctic regions. 

Medicine. — In Kanawar this PLANT is eaten as a cooling medicin- 
\Clcghorn). 

Pood.— The LEAVES have a pleasant sorrel taste, and in Cliamba ar-- 
eaten raw also m chahtis {Stewart). • ' - 
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OXYSTELMA,i?r.; Gen. PL, IL, 749. 

Oxystelma esculentum, Br.s FL Br, hid.. IV., 17 AscLi:piA»r..a:. ' 
Syn. — Pfsipi-ocx Kscut.KNT.\, Linn.; Asclepias kosea, Rexb,,- Osys- j 
TPtMA \V.AU,ICHtI, . j 

Vein. — Dudlntlaytiudhiatttia.dugdhiea, k^irin, dttdhi, HlKD.j DudhluUa, ( 
kliirai, dudhidlatd, kirui, dudki, Ueng. ; Dudhia lain, Vkiva ; Ckaro' | 
ie, gani, Pb. ; Garny-khirt, dhudki, SiNT/; Didhikd, IJOiin.j Dtidkdn}, | 
Mah.; Pdla h-dra, dudi-pjtltn, ournpa^ay, rkiru pdla, pumaptiia, dfdi > 
pala,ndta pita, ckiri pala,sepachttin,'Tz\..i Ttktadugdha, dughdika, 
SaXS. 

References. —i?ojrA., F/. C.S.C., 2^4, ’Voigt, Ifari. Sitk. Cat., 
SJi ; Grah,, Cot. Bomb. PI.. I2i ; Data. &" Cits., Bomb.Ft., iso ; Sfmnri, 
Pb, PI., 14O1 Sir IP. Eiliot, Ft. Andhr,, 43, 47, t 32 . 142, >$ 3 , 167 : Sir 
IP. JoncK, Treat, Pt. Ini,, V., 104, A’o. 3 ; O'Shaughness-y, Bcng. 
DUper.s., 4$; ; U. C, Dutt, Mat. 3 Sed. Mind., 2 TJ ; ■S'. Arjnn, Bomb, i 
Drugs, 203 ; Murray, PI. & Drugs, Sind, i6r f GapelUers, Mysore nr d 
Cooro, I,, 56; N.-\V. P., lV.,lxxiv,; Agri.-Morli, , Sac. Ind,, Journal 
{Old Serin), IX., tsS; A'., tS. 

Habitat.— A slender, j;labrous climber, met with tliroiig^liout the plain.? 
.and lower hills of India from the Panjdb to Cejion, It is found also in 
Burma and J.ava. 

Medicine. — A decoction of the plant is used .ns a gargle in aplithous 
ukeralions of the mouth and in sore-throat (.il/'j/rmy,- Arjttn). In Sind i 
tlic MILK is collected from the plant, dried, and used with warm water for 
washing ulcers (Murrny). In combination with turpentine it is some- 
times prescribed for itcii. Probably on account of the milky juice which 
it exudes, native practitioners ascribe galactogogue propertie.? to tins plant. 

It has a very bitter laste-and is s.aid to po.s.sess marked antlpcriodic pro- j 
perties (Ariun), The fre^h roots are in Orissa held to be a specific for 
laurdice {IF. IF. Htinler\ _ _ | 

Food & Fodder. — It produces a fruit which is said to be eaten in I 
Sind, During the famine of 1877-78, at Poona the folucle, and in the 
Khandesh District, the leaves, of this pl.ant were eaten by the poorer class - 1 
PS. Oxen browse on the leaves, and the roots are sometimes dug up ' 
nnd given to them as fodder. * < 

' OXYTENANTHERA,^V««ra/ Gen, PI., IJ' , tsu. i 

A genus of Hamboos, the spedrs of which arc foiinil in the Ea^t Indies and | 
a sixth species v.id-b' dbtrihiitcd in the forests of Tropical Africa. i 

Oxytenanthera. albo-ciliata, ' \ 

Syn. — G icantochloa .aLiio-cil. .ta, Kurg, i 

Vera. — Wa-pyoa-gatay, Uurm. j 

Reference. — .Wsfcrt), Tmns. Linn. See. iJrarMnn), XXVI. 1 

Habitat.— A bamboo of Burma with stem.? 20 to 30 feet In height. 1 

O. monostigma, > 

Reference — Bed.dame, Fiar, Sylerl., If., ec'cirxiii. ! 

Habitxi.— A bamboo met with in the Anam.alai Hills ofSouth Indm, i 

O. nigrO-dliata, Munm. ' i 

Sya.-lUMRvss or-acilis, ir«F.,-B. nsosociuata, Pmso: Sigantocii- < 

Lot GIGRO-CIUATA, Kurs. j 

Vtxv..-~‘-Lf~i^h.s, Mal.vt. ; 

References FA //„ ccsxrhi. : Munra, Trans. Linn, j 

S'V. {'LjHdieK), XXVI. {I^O) ; Knre in Inds'SK Fpresirr, I,,3se , > 

Habitat. -An arboreous b-amboo, 30 to fto facemling to Zotfinr^er up I 
50 140] feetiugh. met tvilii in 0ie forests of the Western Chittagong, 

Burma, and the .Aoiansan Islands, and distributed also to the MaTnv.-m ’ 
Atchipehigo. . - I 
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Oxytenanthera Stocksii, Mnnro. 

References . — Bcddomci FI. Sylv., II., ccxxtti, ; Mnnro, Trans^ Linn. Soc, 

(^London), XXVI., (iSjo) ; Gasctteer, Bombay, XXV., j38. 

Habitat. — A bushy bamboo, 20 to 30 feet high, said to exist in the 
Koncan Ghats. Neither Beddome nor Lisboa had themselves seen this 
plant, blit bcth remark that its leaves are said to be exactly like those of 
Dendrocalamus strictus. 
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O. Thwaitesii, Mnnro. 

Syn . — Dendrocalamus monadelphus, Thw , 

Vem. — Watte, Anamalais. 

References. — Beddome, Ft. Sylv., II,, ccxxxii.; Mnnro, Trans. Linn. 
Soc. (London). XXVI. (1S70). _ 

Habitat A very common bamboo on the Anamalai Hills at altitudes 

between 3,500 and 6,000 feet; it is also found in m^iy other localities on 
the outskirts of the moist forests of the Western Ghats, and is freguent in 
the central parts of Ceylon {Beddome). 

For a descript'on of the properties and uses of the various genera of 
Bamboos, the reader is referred to Bamboo, Vol. I., 370 ; Dendrocaiamus, 
Vol. Ill,, 71 to 80. 

OXYTROPIS, DC. ; Gen. PI., /., 507. 

Oxytropis microphylla, DC.; FI. Br. Ind., II., ijp; Leguminos^. 

Vern. — Niargal, Ladak ; Tdksha, Spiti. 

References. Pb, PI, (omisdons), ?2,- Gasetteer, N.-W. P., X., 
3o8. 

Habitat. — A stemless herb, met with in the Western Himalaya between 
altitudes of 11,000 and 16,000 feet; found also in Sikkim at similar altitudes. 

Fodder.— It is browsed by sheep and yaks in Ladak and Spiti (Stewart) 


OYSTER. 

1 he Oyster belongs to the genus Ostrea, a well known and widely diffused 
group of Molluscs, members of which occur in many parts of the seas around the 
Indian Peninsula. This genus belongs to the third order of the Lamelli-branch 
Molluscs, Motwmya, so called because the valves of its shell are closed by a 
single large adductor muscle. Seventy different species of the genus Ostrea 
have been distinguished; but the most import^t form and the only one that 
need be dealt with here is the Edible Oyster Ostrea. edulis* 

For a description of the Pearl Oyster (Mellagrina margaritifera), see 
Pearls, Vol. VI„ Pt. I. 

Ostrea edulis. 

The Edible Oyster. 

Huitse, Fr,/ Austern, Germ.; Ostrichb, Ostricha, Ital.; Ostrea, Lat, 
Vern. — Sipi, kalu, kmtura, Idin'o.i Alie, Tam,; Cavati, Sing.; Tirim, 
Mal. ; Badlan, Arabic, 

References. — Amslie, Mai. Ind , /., zS; ; Forbes Watson, Indust. Snrv. 
Ind., 368 ; Balfour, Cyclop. Ind,, in., 68 , Encycl, Brit., xvitt., 106. 
Habitat. — The edible oyster occurs in many parts of the seas around the 
Indian Peninsula, but the best known and most valued oyster-beds are 
found on the coast near Karachi, Bombay, and Madias. 

Food. — The oyster is much valued as an article of food by the Euro- 
peans in India; but the trade in them is almost entirely local, although 
small quantities are now transported by rail from' Karachi to various 
stations in Sind and the Panjab, even as far as .Simla, for the use of Euro- 
pean residents in those places, ^ 
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